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Via Email and US Mail 

March 11,2013 

John R. Moody 
Project Manager 

IRIS 

United States Environmental Protection Agency Region IX 
75 Hawthorne Street 
San Francisco, California 94105 

Re: Soil Gas Health Risk Evaluation 
Romic Environmental Technologies 
Gila River Indian Community, Arizona 

Dear Mr. Moody: 

On behalf of Romic Environmental Technologies Corp. (Romic }, Iris Environmental is 
transmitting a human health risk evaluation of the rebound soil gas data collected at the Romic 
Environmental Technologies facility at the Gila River Indian Community. The attached soil gas 
human health risk evaluation was conducted in accordance with the amended Romic RFI Work 
Plan and with our October 8, 2012letter regarding Vapor Intrusion Modeling Input Parameters. 
The results of this evaluation indicate that concentrations of volatile chemicals measured in site 
soil gas in June 2011 are unlikely to result in significant adverse health impacts to future site 
users. 

Concentrations of volatile organic compounds in site soil gas were measured in June 2011 at the 
seven shallow screened soil vapor extraction (SVE) wells, 16 months after the SVE system was 
shut down. Potential health impacts to hypothetical future site users ( commerciaVindustrial 
workers) are quantified for two transport and expospre pathways: 1) inhalation of volatile 
chemicals which migrate upwards from soil gas to the indoor air space of an overlying building 
(vapor intrusion pathway); and 2) inhalation of volatile chemicals which migrate upwards from 
soil gas to outdoor air where there is no overlying building present. 

The process for quantifying potential vapor intrusion health impacts associated with the soil gas 
data may be summarized as follows. Please refer to the attached technical report for details. 

• Risk-based screening levels of volatile chemicals in indoor are developed in accordance 
with USEPA inhalation risk assessment methodology and assumptions. For each of the 
volatile chemicals detected in site soil gas~ a cancer-based indoor,air screening level and 
a chronic noncancer-based indoor air screening level are developed. Cancer- and 
noncancer-based screening levels are based on a target cancet risk of one in a million 
(1x10-6) and a target chronic noncancer.hazard quotient of unity (1.0), respectively, under 
a commerciaVindustrialland use scenario. ---- · 
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• The transport of volatile chemicals from soil gas to the indoor air of a future 
commerciaVindustrial building is modeled using the USEPA-recommended Johnson and 
Ettinger advanced model for soil gas. The Johnson and Ettinger model is used to develop 
an attenuation factor for each volatile chemical detected in site soil gas. By definition, 
the attenuation factor is the ratio of the chemical concentration in indoor air (resulting 
from vapor intrusion transport) to the chemical concentration in soil gas beneath the 
building. 

• For each volatile chemical detected in site soil gas, the cancer- and noncancer-based 
indoor air screening levels are combined with the attenuation factor to develop cancer
and noncancer-based soil gas screening levels. These cancer- and noncancer-based soil 
gas screening levels represent, by definition, the chemical concentrations in soil gas that 
would produce (through vapor intrusion) the target cancer risk of I x 1 o-6 and target 
noncancer hazard quotient of 1.0, respectively. 

• The risk-based soil gas screening levels are applied to the site soil gas data to quantify the 
vapor intrusion cancer risk and noncancer hazard quotient associated with each individual 
soil gas sampling result. Chemical-specific risks and hazards are summed across all 
volatile chemicals detected in each soil gas sample, to quantify the cumulative (multi
chemical) vapor intrusion cancer risk and noncancer hazard index associated with each. 
individual soil gas sample. 

An analogous process to that summarized above is followed to evaluate potential health impacts 
associated with transport ofvolati_le chemicals to outdoor air. An Iris Environmental-modified 
version of the Johnson and Ettinger model is used to develop a soil gas-to-outdoor air transfer 
factor (analogous to the vapor intrusion attenuation factor) for each volatile chemical. The 
cancer- and noncancer-based indoor air .screening levels are combined with the transfer factor to 
develop cancer- and noncancer-based soil gas-to-outdoor air screening levels for each chemical. 
These screening levels are then used to quantify the cumulative (multi-chemical) outdoor air 
cancer risk and noncancer hazard index associated with each individual soil gas sample. 

Estimated cumulative cancer risks and noncancer hazard indices are summarized in the table 
below. 

Indoor Air Pathway (Vapor Intrusion) Outdoor Air Pathway 

Default Evaluation Site-specific Eval. Default Evaluation Site-specific Eval. 

Soil Gas Sample Risk Hazard Risk Hazard Risk Hazard Risk Hazard 

VSP-061611-SVE-1 7.0E-07 5.0E-02 1.1E-07 7.7E-03 12E-08 8.5E-04 1.2E-09 8.6E-05 

VSP-061611-SVE-2S 4.4E-07 1.9E-02 6.8E-08 3.0E-03 7.4E-09 3.3E-04 7.5E-10. 3.3E-05 

VSP-061611-SVE-3S 4.4E-07 3.1E-02 6.7E-08 4.8E-03 7.3E-09 5.3E-04 7.4E-10 5.4E-05 

VSP-061611-SVE-4S 2.8E-07 7.1E-03 4.2E-08 1.1E-03 4.6E-09 1.2E-04 4.7E-10 1.2E-05 

VSP-061611-SVE-SS 3.4E-07 1.0E-02 5.2E-08 1.5E-03 5.7E-09 1.7E-04 5.8E-10 1.7E-05 

VSP-061611-SVE-6S 9.0E-08 3.3E-03 1.4E-08 5.1E-04 1.5E-09 5.7E-05 1.5E-10 5.7E-06 

VSP-061611-SVE-7S 2.4E-07 9.1E-03 3.7E-08 1.4E-03 4.0E-09 1.5E-04 4.1E-10 1.6E-05 

VS~061611-SV6-75-I:l.JP 2.4E-07 8.5E-03 3.5E-08 1.3E-03 3.9E-09 1.4E-04 3.9E-10 1.5E-05 
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Estimated cumulative (multi-chemical) cancer risks and noncancer hazard indices are compared 

to thresholds of 1 x 10-6 (one in a million) 1.0, respectively. The US EPA and other regulatory 

agencies typically consider an excess (i.e., above background) cancer risk level of 1 x 1 0-6 or less 

to be negligible. By definition, an excess noitcancer hazard index of 1.0 or less indicates that the 

exposure is unlikely to result in adverse noncancer health effects. 

In summary, estimated cumulative (multi-chemical) vapor intrusion and outdoor air cancer risks 

and noncancer hazards are below these thresholds of concern for all soil gas samples. These 

results indicate that the concentrations of volatile chemicals measured in site soil gas in June 

2011 are unlikely to result in significant adverse health impacts to future site users. 

Please don't hesitate to call us at (510) 834-4747 x21 or calger@irisenv.com if you have any 

questions regarding this soil gas health risk evaluation. 

Sincerely, 

IRIS ENVIRONMENTAL 

Christopher S. Alger, P.G. 
Principal Engineering Geologist 

Attachments: Soil Gas Health Risk Evaluation 

Gregory S. Noblet, P .E. 
Senior Manager 

cc: Wayne Kiso, Clarus Management Solutions 
Thomas Suriano, Clear Creek Associates 
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1.0 INTRODUCTION 

This report docunients the methodology and results of a human health risk evaluation of soil 
gas data collected at the former Romic Environmental Technologies facility in the Gila River 
Indian Community in Arizona. The post-rebound soil gas data evaluated here were collected 
in June 2011 through the soil vapor extraction (SVE) system wells that previously operated at 
the site. Two potential transport and exposure pathways are considered in this evaluation: 
transport of volatile chemicals from soil gas to the indoor air space of a hypothetical future 
overlying building (i.e., vapor intrusion); and 2) transport of volatile chemicals from soil gas 
to outdoor air. The potential inhalation cancer risk and noncancer hazard to hypothetical 
future site occupants ( commerciaVindustrial workers) are quantified for both pathways: 
indoor air and outdoor air. Methodologies and assumptions of the transport and inhalation 
risk evaluations are consistent with United States Environmental Protection Agency (USEP A) 
·and California Environmental Protection Agency (CaVEPA) guidance. 

2.0 TRANSPORT TO INDOOR AIR (VAPOR INTRUSION) 

2.1 Overview 

The potential health impacts associated with vapor intrusion of volatile compounds from soil 
gas into the indoor air space of future onsite buildings are evaluated by the following 
processes: 

• Risk-based screening levels of volatile chemicals in indoor air are developed in 
accordance with US EPA and CaVEP A inhalation risk assessment methodology and 
assumptions. For each of the 14 volatile chemicals detected in site soil gas (i.e., for 
each chemical of potential concern [COPC]), a cancer-based indoor air screening level 
and a chronic noncancer-based indoor air screening level are developed. Cancer- and 
noncancer-based screening levels are based on a target cancer risk of one in a million 
(lxl0-6) and a target chronic noncancer hazard quotient of unity (1.0}, respectively, 
under a commerciaVindustrialland use scenario. 

• The transport of volatile chemicals from soil gas to the indoor air of a future 
commerciaVindustrial building is modeled using the USEP A-recommended Johnson 
and Ettinger advanced model for soil gas (SG-ADV Version 3.1) (Johnson and 
Ettinger, 1991; USEPA, 2004}, as modified by Iris Environmental to allow the input 
of multiple chemicals at one time. The Johnson and Ettinger model is used to develop 
an attenuation factor for each volatile chemical detected in site soil gas. By definition, 
the attenuation factor is the ratio of the chemical concentration in indoor air (resulting 
from vapor intrusion transport) to the chemical concentration in soil gas beneath the 
building. 

• For each volatile chemical detected in site soil gas, the cancer- and noncancer-based 
indoor air screening levels are combined with the attenuation factor to develop cancer
and noncancer-based soil gas screening levels. These cancer- and noncancer-based 
soil gas screening levels represent, by definition, the chemical concentrations in soil 
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gas that would produce (through vapor intrusion) the target cancer risk of 1x10-6 and 
target noncancer hazard quotient of 1.0, respectively. 

• The risk-based soil gas screening levels are applied to the site soil gas data to quantify 
the vapor intrusion cancer risk and noncancer hazard quotient associated with each 
individual soil gas sampling result. Chemical-specific risks and hazards are summed 
across all volatile chemicals detected in each soil gas sample, to quantify the 
cumulative (multi-chemical) vapor intrusion cancer risk and noncancer hazard index 
associated with each individual soil gas sample. 

This vapor intrusion evaluation of the site soil gas data is documented in greater detail below. 

2.2 Indoor Air Risk-based Screening Levels 

Risk-based screening-levels of volatile chemicals in indoor air under commercial/industrial 
land use are developed here in accordance with standard USEPA inhalation risk assessment 
methodology and exposure assumptions (USEP A, 1989; 1991; 2009), and using current 
USEPA-published toxicity data (USEPA, 2012; 2013). Cancer- and noncancer-based 
screening levels are based on a target cancer risk of 1 x 1 o-6 and a target noncancer hazard 
quotient of 1.0, respectively. CommerciaVindustrial worker exposure assumptions and 
inhalation toxicity values are documented in Tables 1 and 2, respectively. The calculated 
cancer- and noncancer-based indoor air screening levels are presented in Table 3. 

2.3 Attenuation Factors 

The transport of volatile chemicals from soil gas to indoor air is modeled using the USEPA
recommended Johnson and Ettinger advanced model for soil gas (SG-ADV Version 3.1) 
(Johnson and Ettinger, 1991; USEPA, 2004), as modified by Iris Environmental to allow the 
input of multiple chemicals at one time. Two sets of attenuation factors are developed here: 
1) default attenuation factors based on conservative default soil properties; and 2) site
specific attenuation factors based on site-specific soil properties. Model input data are 
documented in Tables 4·through 6, and are discussed below. Model calculations and results 
(attenuation factors) are presented in Tables 7 and 8. 

2.3.1 Source Characterization 

Each volatile COPC is assumed to be present in soil gas at a unit concentration of 1 Jlg/m3
• 

For developing default and site-specific attenuation factors, soil gas impacts are assumed to 
be present at depths of 49 centimeters and 304 centimeters below ground surface, 
respectively, as explained below (see Section 2.3.2). Physicochemical properties ofCOPCs 
are obtained from the USEPA version of the Johnson and Ettinger model (USEPA, 2004). 
Physicochemical properties are documented in Table 6. 

2.3.2 Lithology and Soil Properties 

For developing default attenuation factors, soil properties and other model inputs are set to 
conservative default values used by the CaVEP A Office of Environmental Health Hazard 
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Assessment (OEHHA) in calculating California Human Health Screening Levels (CHHSLs) 
for shallow soil gas under future commercial/industrial buildings (Cal/EPA, 2005). Under 
this default scenario, soil gas impacts are assumed present at a depth of 49 centimeters ( 1.6 
feet) below grade, beneath a 30-cm thick layer of engineered fill, 1 0-(!entimeter thick layer of 
sand, and 9-centimeter thick building slab. 

For developing site-specific attenuation factors, the depth .to soil gas contamination is 
assumed to be 304 centimeters (1 0.0 feet), consistent with the depth to the top of the soil 
vapor extraction (SVE) system well screens. The site lithology between the ground surface 
and I 0 feet bgs is modeled as a single layer of fill material with site-specific soil properties 
determined from the-geotechnical analyses of soil samples GTB-OI @ 5.5-6 feet and 16.0-
I6.5 feet. Site-specific soil properties are summarized in Table 4. The geotechnical · 
laboratory report is included in Appendix A. 

Lithology- and soil-related input values are summarized in Table 5. 

2.3.3 Building Properties 

Both the default and site-specific attenuation factors developed here are based on the same 
conservative default assumptions used by OEHHA in development of soil gas CHHSLs for 
future commercial/industrial buildings (Cal/EPA, 2005; 2010). Building-related input values 
are summarized in Table 5. 

2.3.4 Modeling Results 

The output parameter of the Johnson and Ettinger model is the attenuation factor. By 
definition, the attenuation factor is the ratio of the chemical concentration in indoor air 
(resulting from vapor intrusion transport) to the chemical concentration in soil gas beneath 
the building. Attenuation factors for the 14 volatile chemicals detected in site soil gas are 
calculated in Table 7 (default evaluation) and Table 8 (site-specific evaluation). 

2.4 Soil Gas Risk-based Screening Levels 

The cancer- and noncancer-based indoor air risk-based screening levels represent, by 
definition, the volatile chemical concentrations in indoor air that would produce the target 
cancer risk of 1 x I 0-6 and target non cancer hazard quotient of I.O, respectively. Each 
attenuation factor is, by definition, the ratio of the chemical concentration in indoor air 
(resulting from vapor intrusion transport) to the chemical concentration in soil gas beneath 
the building. Therefore, for each volatile COPC, cancer- and noncancer-based soil gas 
screening levels are calculated by multiplying the cancer- and noncancer-based indoor air 
screening levels by the attenuation factor. These resulting cancer- and noncancer-b!l5ed soil 
gas risk-based screening levels represent, by definition, the chemical concentrations in soil 
gas that would produce (through vapor intrusion) the target cancer risk of 1 x 10-6 and target 
noncancer hazard quotient of 1.0, respectively. Default and site-specific soil gas risk-based 
screening levels are presented in Tables 9 and I 0, respectively. 
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By definition, each cancer- or noncancer-based soil gas screening level represents the 
concentration of the associated volatile chemical in soil gas that would produce (through 
vapor intrusion) the target cancer risk of 1 x 1 o-6 or target noncancer hazard quotient of 1.0. 
Thus, the cancer risk and noncancer associated with a measured concentration of a volatile 
chemcial in soil gas are calculated by taking the ratios of the measured concentration in soil 
gas to the cancer- and noncancer-based screening levels, and multiplying these ratios by the 
target risk level of 1 x 10-6 and target noncancer hazard quotient of 1.0. The calculation of risk 
and hazard is documented in Table 11 (default evaluation) and Table 12 (site-specific 
evaluation) for the site soil gas samples. 

As a matter of policy, USEP A ( 1989) considers the potential cancer risks from exposure to 
multiple carcinogens to be additive, regardless of the carcinogens' mechanisms o( toxicity or 
sites (organs of the body) of action. Therefore, the chemical-specific cancer risks are 
summed across all detected carcinogenic chemicals to produce an estimate of the cumulative 
(multi-chemical) vapor intrusion cancer risk associated with each soil gas sample. The 
chemical-specific noncancer hazard quotients are also summed across all detected chemicals 
to produce an estimate of the cumulative (multi-chemi~al) inhalation hazard index associated 
with each soil gas sample. The summation of hazard quotients across chemicals, independent 
of the target organ(s) affected by each chemical, is conservative, as chemicals that impact 
different target organs (e.g., liver, kidney) are not truly additive in their potential to cause the 
adverse impact. Cumulative vapor intrusion cancer risks and noncancer hazard indices are 
shown at the bottom ofTable 11 (default evaluation) and Table 12 (site-specific evaluation}, 
and are summarized in Table 13. 

These estimated vapor intrusion risk and hazards are discussed below in Section 4.0. 

3.0 TRANSPORT TO OUTDOOR AIR 

3.1 Overview 

The potential health impacts associated with transport of volatile compounds from soil gas to 
outdoor air are evaluated by a nearly identical process to that described above in Section 2.0. 
The only difference from the preceding vapor intrusion evaluation is that the soil gas-to
indoor air attenuation factor is replaced here by a soil gas-to-outdoor air ''transfer factor''. It 
is noted that, given the same site soil gas impacts, transport to outdoor air is much less 
significant than transport to indoor air (vapor intrusion}, because volatile chemicals emitted to 
outdoor air are dispersed into a relatively large volume of ~ir whereas volatile chemicals 
emitted to indoor air accumulate within a relatively small building volume. 

3.2 Outdoor Air Risk-based Screening Levels 

Risk-based screening levels of volatile chemicals in outdoor air are the same as those for 
indoor air, which are described above in Section 2.2 and presented in Table 3. 

4 IRIS ENviRONMENTAL 



Soil Gas Health Risk Evaluation 
Romic Environmental Technologies 

March 11,2013 

3.3 Transfer Factors 

The transport of volatile chemicals from soil g~ to outdoor air is modeled using a modified 
version of the USEPA-recommended Johnson and Ettinger advanced model for soil gas. This 
modified "outdoor air model" makes use of the same physicochemical property data (see 
Table 6) and the same lithology and soil property data (see Tables 4 and 5) as the standard 
Johnson and Ettinger model, to simulative the diffusive transport of volatile chemicals 
upwards through the subsurface. Two modifications are made to the standard Johnson and 
Ettinger model in order to simulate transport t<;> outdoor rather than indoor air. 

• In the standard Johnson and Ettinger model, the effective diffusivity coefficient and 
the Fickian diffusive flux are based on vertical transport from the depth of impact to 
the bottom of the building slab, which is assumed to be 9 centimeters below grade. In 
the outdoor air model, the effective diffusivity coefficient and the Fickian diffusive 
flux are based on vertical transport from the depth of impact to the ground surface. In 
other words, the diffusion path length is slightly greater in the outdoor air model. ' 

• In the standard Johnson and Ettinger model, volatile chemicals that have reached the 
bottom of the building slab by Fickian diffusion are then transported into the 
overlying building by advection (i.e., by bulk air flow through cracks in the building 
slab), to an extent detennined by the bulk air flow rate into the building, building 
volume, and building air exchange (ventilation) rate. In the outdoor air model, 
volatile chemicals are emitted into outdoor air at the rate given by the Fickian 
diffusive flux, and are then dispersed into a volume of outdoor air as described by the 
USEPA-recommended "Q over C" dispersion factor. This dispersion calculation is 
described further below. 

As noted above, the diffusive flux of each volatile chemical from the ground surface into 
outdoor air is estimated using the Johnson and Ettinger model, modified to account for the 
slightly greater transport distance. Given this estimated emissions flux, the soil gas-to
outdoor air transfer factor is calculated from the following (USEP A, 1996a; 1996b; 2000): 

where: 

- F/CsG +9 
TF- [Q/C]vol x 10 

TF = soil gas-to-outdoor air transfer factor (Jlg/m3 per Jlg/m3
); 

F = diffusive flux (glm2/s) calculated by modified Johnson and Ettinger model; 

CsG = unit chemical concentration in soil gas ( 1 Jlg/m3
); 

[Q/C]voi = site-specific Q-over-C volatile dispersion factor (g/m2/s per kg/m3
) 

calculated using USEPA methodology and data (see below); and 

1 0+9 = unit conversion factor (Jlg/kg). 

The dispersion of volatile chemicals into outdoor air is represented by the Q-over-C 
dispersion factor. A site-specific dispersion factor is developed here using the methodology 
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and input data given in the USEPA Soil Screening Guidance (USEPA, 1996a; 1996b; 2000). 
The site-specific dispersion factor is calculated using climate-specific dispersion coefficients 
and a site-specific source/mixing area of 0.5 acres, which is the smallest and most 
conservative value that can be used with the Q..:over-C methodology per the Soil Screening 
Guidance. The calculation of the site-specific Q-over-C dispersion factor is documented in 
Table 14. · 

Soil gas-to-outdoor air transfer factors for the 14 volatile chemicals detected in site soil gas 
are calculated in Table 15 (default evaluation) and Table 16 (site-specific evaluation). 

3.4 Soil Gas-to-Outdoor Air Risk-based Screening Levels 

The cancer- and noncancer-based outdoor air risk-based screening levels represent, by 
definition, the volatile chemical concentrations in outdoor air that would produce the target 
cancer risk of 1 x 1 o-6 and target noncancer hazard quotient of 1.0, respectively. Each transfer 
factor is, by definition, the ratio of the chemical concentration in outdoor air (resulting from 
vapor transport) to the chemical concentration in underlying soil gas. Therefore, for each 
volatile COPC, cancer- and noncancer-based soil gas-~o-outdoor air screening levels are . 
calculated by multiplying the cancer- and noncancer-based outdoor air screening levels by the 
transfer factor. These resulting cancer- and noncancer-based soil gas-to-outdoor air risk
based screening levels represent, by definition, the chemical concentrations in soil gas that 
would produce (through vapor transport to outdoor air) -the target cancer risk of 1 x 10-6 and 
target noncancer hazard quotient of 1.0, respectively. Soil gas-to-outdoor air risk-based 
screening levels are presented in Tables 17 and 18, respectively. 

3.5 Cumulative Outdoor Air Risk and Hazard 

By definition, each cancer- or noncancer-based soil gas-to-outdoor air screening level 
represents the concentration of the associated volatile chemical in soi~as that would produce 
(through vapor transport to outdoor air) the target cancer risk of 1 x 10 or target noncancer 
hazard quotient of 1.0. Thus, the cancer risk and noncancer associated with a· measured 
concentration of a volatile chemical in soil gas are calculated by taking the ratios of the 
measured concentration in soil gas to the cancer- and noncancer-based screening levels, and 
multiplying these ratios by the target risk level of 1 x 1 0-6 and target noncancer hazard quotient 
of 1.0. The calculation of outdoor air risk and hazard for the site soil gas samples is 
documented in Table 19 (default evaluation) and Table 20 (site-specific evaluation). 

Analagous to the calculation of cumulative (multi-chemical) risk and hazard for the vapor 
intrusion pathway (see Section 2.5 above), the chemical-specific cancer risks are summed 
across all detected carcinogenic chemicals to produce an estimate of the cumulative (multi
chemical) vapor intrusion cancer risk associated with each soil gas sample. The chemical
specific noncancer hazard quotients are also summed across all detected chemicals to produce 
an estimate of the cumulative (multi-chemical) inhalation hazard index associated with each 
soil gas sample. Cumulative soil gas-to-outdoor air cancer risks and noncancer hazard 
indices are shown at the bottom of Table 19 (default evaluation) and Table 20 (site-specific 
evaluation), and are summarized in Table 21. 
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These estimated outdoor air risk and hazards are discussed below in Section 4.0. 

4.0 SUMMARY AND CONCLUSIONS 

For each of the eight site soil gas samples, the estimated cumulative (multi-chemical) cancer 
risks and noncancer hazard indices associated with transport of volatile chemicals from soil 
gas to indoor air (vapor intrusion) are summarized in Table 14, for both the default and site
specific transport evaluations. The greatest estimated risk and hazard are associated with soil 
gas sample VSP-061611-SVE-1. The cumulative (multi-chemical) vapor intrusion cancer 
risk and noncancer hazard index associated with this worst-case sample are 7 .ox 1 o·7 and 
5.0x1o·2, respectively, under the default scenario. Cumulative risk and hazard for this sample 
(and all samples) are lower under the site-specific scenario than the default scenario; 
cumulative risk and hazard associated with the worst-case soil gas sample, under the site
specific evaluation, are 1.1 ~ 1 o·7 and 7. 7x 1 o·3' respectively. 

For each of the eight site soil gas samples, the estimated cumulative cancer risks and 
noncancer hazard indices associated with transport of volatile chemicals from soil gas to 
outdoor air are summarized in Table 21, for both the default and site-specific transport 
evaluations. The cumulative outdoor air cancer risk and noncancer hazard index associated 
with worst-case sample VSP-061611-SVE-1 are 1.2x10·8 and 8.5x104

, respectively, under 
the default scenario. Cumulative outdoor air risk and hazard associated with the worst-case 
soil gas sample, under the site-specific evaluation, are 1.2x 1 o·9 and 8.6x 1 o-s, respectively. 

The USEPA and other regulatory agencies typically consid~r an excess (i.e., above 
background) cancer risk level of 1 x 1 o·6 or less to be negligible. By definition, an excess 
noncancer hazard index of 1 :0 or less indicates that the exposure is unlikely to result in 
adverse noncancer health effects. Estimated cumulative (multi-chemical) vapor intrusion and 
outdoor air cancer risks and noncancer hazards are below these thresholds of concern for all 
. soil gas samples, including under the conservative default modeling scenario. The worst-case 
result from this evaluation, the predicted vapor intrusion cancer risk of 7 .Ox 1 o-:-7 associated 
with soil gas sample VSP-061611-SVE-1, is below the negligible risk level of 1 x 1 o·6• In 
summary, the concentrations ofvolatile chemicals measured in site soil gas in June 2011 are 
unlikely to result in significant adverse health impacts to future site users. 
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Table 1. Exposure Assumptions -Commercial/Industrial Land Use 

Parameter Units 

TRISK Target risk none 

THQ Target hazard quotient none 

ET Exposure time hr/d 

EF Exposure frequency d/yr 

ED Exposure duration yr 

ATca Averaging time, cancer effects d 

ATnc Averaging time, noncancer effects d 

Notes: 

Value 

l.OE-06 

1.0 

8 

250 

25 

25,550 

9,125 

Note 

USEP A default (USEP A, 2009) 

USEPA default (USEPA, 1991) 

USEPA default (USEPA, 1991) 

USEP A default (USEPA, 1989) 

USEP A default (USEP A, 1989) 

(1). Exposure assumptions are consistent with default USEPA assumptions for commerciaVindustrialland use (USEPA, 1989; 1991; 2009). 
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Table 2. Cancer and Noncancer Inhalation Toxicity Values 

Chemical 

Acetone 

Butanone, 2-

Chloroform 

Dichloroethane, 1,1-

Dichloroethane, I ,2-

Dichloroethene, I, 1-

Dichloroethene, I ,2-, cis-

Methylene chloride 

Tetrachloroethene 

Trichloroethane, I, 1,1-

Trichloroethane, 1,1 ,2-

Trichloroethene 

Trichlorofluoromethane 

Trichlorotrifluoroethane, I, I ,2-, 1 ,2,2-

Notes: 

( 1) The sources of inhalation toxicity values are: 

~-··-' .. ··~ -~- -. 

Unit Risk Factor 

Value Source 

(per Jlg/m3
) 

nc 

nc 

2.3E-05 

1.6E-06 

2.6E-05 

nc 

nc 

4.7E-07 

5.9E-06 

nc 

1.6E-05 

4.8£..06 

nc 

nc 

IRIS 

RSLs-C 

IRIS 

IRIS 

RSLs-C 

IRIS 

IRIS 

IRIS - USEPA Integrated Risk Information System (IRIS) database (USEPA, 2012b); 

March 11,2013 

Chronic Reference 
Concentration 

Value Source 

()lg/m3) 

3.1E+04 RSLs-A 

5.0E+03 IRIS 

9.8E+Ol 'RSLs-A 

7.0E+02 RSLs-P (rtr) 

7.0E+OO RSLs-P 

2.0E+02 IRIS 

7.0E+OO IRIS (rtr) 

l.OE+03 RSLs-A 

2.7E+02 RSLs-A 

5.0E+03 IRIS 

2.0E-01 RSLs-X 

2.0E+OO IRIS 
--- .... ~-~;:---·--·--- .... , _._ __ ....-....._ 

7 .OE+02 RSLs-H 

· 3.0E+04 RSLs-H 

RSLs - USEPA Regional Screening Levels (RSLs) table (USEPA, 2012a) where primary sources are: I- IRIS; P- PPRTV; A 
- ATSDR; C- Cal/EPA; X- PPRTV Appendix; and H- HEAST. 

(2) "rtr" indicates route-to-route extrapolation -a published oral toxicity value is assumed to be applicable to the inhalation pathway. 
First, an inhalation reference dose (mglkgld) is assumed to be equal in value to the published oral reference dose (mglkgld). The 

inhalation reference dose (mglkgld) is then converted to an inhalation reference exposure level (Jlg/m~ by assuming a receptor 

breathing rate of20 m3/d and body weight of70 kg. . . . 

(3) "nc" indicates chemical is a noncarcinogen. 
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Table 3. Indoor Air Risk-based Screening Levels- Commerdalllndustrfal Land Use 

Cancer Effects Noncanc:cr Effects 

Risk-based Risk-based 

Unit Risk Exposure Exposure Exposure Averaging Target Screening Reference Exposure Exposure Exposure Averaging Target Hazard Screening 

Factor, Time, Frequency, Duration, Time, Risk, Level, Concentration, Time, Frequency, Duration, Time, Quotient, Level, 

Chemical URF ET EF ED A Teo TR lAS Lea RfC ET EF ED ATnc THQ IASLnc 

(per j1g/ml) (hr/d) (dlyr) (yr) (d) (j1glm~ (j1glm~ (hr/d) (dlyr) (yr) (d) (j1g/ml) 

Acetone nc 8 250 25 25,550 l.E-06 nc 3.10E+04 8 250 25 9,125 l.E+OO 1.4E+OS 

Butanone, 2· nc 8 250 25 25,550 1..E-06 nc 5.00E+03 8 250 25 9,125 l.E+OO 2.2E+04 

Chlorofonn 2.30E-05 8 250 25 25,550 1..E-06 S.3E-OI 9.80E+Ol 8 250 25 9,125 I.E+OO 4.3E+02 

Dichloroethane, 1,1- 1.608-06 8 250 25 25,550 l..E-06 7.7E+OO 7.00E+02 8 250 25 9,125 l.E+OO 3.1E+03 

Dichloroethane, 1,2- 2.60E-05 8 250 25 25,550 1.E-06 4.7E-OI 7.00E+OO 8 250 25 9,125 1.E+OO 3.1E+OI 

Dichloroethene, 1,1· nc 8 250 25 25,550 l..E-06 nc 2.00E+02 8 250 25 9,125 l.E+OO 8.8E+02 

Dichloroethene, 1 ,2-, cis- nc 8 250 25 25,550 1..E-06 nc 7.00E+OO 8 250 25 9,125 1.E+OO 3.1E+OI 

Methylene chloride 4.70&()7 8 250 25 25,550 1.E-06 2.6E+OI 1.00E+03 8 250 . 25 9,125 1.E+OO 4.4E+03 

Tetrachloroethene 5.90E-06 8 250 25 25,550 1..E-06 2.1E+OO 2.70E+02 8 250 25 9,125 l.E+OO 1.2E+03 

Trichloroethane, 1,1,1· ne 8 250 25 25,550 l..E-06 nc 5.00E+03 250 25 9,125 l.E+OO 2.2E+04 

Trichloroethane, 1,1 ,2- 1.60E-05 8 250 25 25,550 l.E-06 7.7E-OI 2.00E-OI 250 25 9,125 I.E+OO 8.8E-OI 

Trichloroethene 4.80E-06 8 250 25 25,550 I.E-06 2.6E+OO 2.00E+OO 8 25~ 25 9,125 I.E+OO 8.8E+OO ....,.,.., ... .,-... -~.,·-·-·----·-~- .. "'oJ• ...... _~------o.-............ ·- ·~-- ··-·r---·----------.--.. --. .:.. ~ 
Trichlorofluoromethane nc 8 250 25 25,550 I.E-06 nc 7.00E+02 8 250 25 9,125 I.E+OO 3.1E+03 

Trichlorotrifluoroethane, 1,1,2-, 1,2,2 nc 8 250 25 25,550 l.E-06 nc 3.00E+04 250 25 9,125 l.E+OO 1.3E+OS 

~ 

(I) Indoor Dir sc:n:enlnslevcls arc clevdoped in eccordmlce wllh US EPA mdhodology and essumpllons for commcrciclllndustriclland use (USEP A. 1989; 1991; 2009; 2012A; 2012b). Calccr· and nonamcer-bued conccnlrations arc bued on tuget risk of I E-06 and tuget b=nl quotient of 1.0, 

respectively. 
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Table 4. Site-specific SoU Properties 

Sample ID 

GTB-0 1 @5.5-6.0 

GTB-01@16.0-16.5 

Notes: 

Sample 
·Depth 

(ft) 

5.5-6.0 

16.0-16.5 

Dry Bulk 
Density 

(glcm3) 

1.79 

1.65 

Water-
Water Total Water filled 

Content Porosity Density Porosity 

(gig) (cm3/cm3) (glcm3) (cf'!l3/cm3) 

0.099 0.335 1.00 0.177 

0.227 0.366 1.00 0.366 

(1) Dry bulk density, water content, and total porosity are from Speedie and Associates Laboratory Report No. 120880L/ 

(2) Water density is assumed. 

(3) Water-filled porosity (Ow) is calculated from: 

e =rox~ w 
p w 

where ro is water content, Psis dry bulk density, and Pw is water density. If this calculated value of water-filled 

porosity exceeds the measured total porosity (which is physically impossible), then the water-filled porosity is set 
equal to the total porosity (and thus air-filled porosity is zero). 

(4) The properties of sample GTB-01@5.5-6.0 are used as site-specific J&E model inputs. 

Air-filled 
Porosity 

(cm3/cm3) 

0.158 

0.000 
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Table 5. Johnson and Ettinger Model Input Data 

Parameter Units Default Site-specific 

Lithology and Soil Properties 

General 

Average soil temperature, T s oc 22 20 

Stratum A 

Thickness, hA em 9 457 

Dry bulk density, p/ glcm3 1.66 1.79 

Total porosity, nA cm3/cm3 0.375 0.335 

Water-filled porosity, ewA cm3/cm3 0.054 0.177 

StratumB 

Thickness, h8 em 10 0 

Dry bulk density, Pt,
8 g!cm3 1.66 1.50 

Total porosity, n8 cm3/cm3 0.375 0.430 

Water-filled porosity, 9w8 cm3/cm3 0.054 0.150 

Stratum C 

Thickness, he em 30 0 

Dry bulk density, Pb c g/cm3 1.80 1.50 

Total porosity, n c cm3/cm3 0.300 0.430 

Water-filled porosity, 8w c cm3/cm3 0.150 0.150 

Building Properties 

l Depth below grade to bottom of enclosed space floor, LF em 9 9 
I 

Enclosed space floor thickness, Lcrack em 9 9 

Enclosed space floor length, L8 em 1,000 1,000 

Enclosed space floor width, W 8 em 1,000 1,000 

Enclosed space floor height, H8 em 244 244 

Floor-wall seam crack width, w em 0.1 0.1 

Indoor air exchange rate, ER hr-1 1.00 1.00 

Average vapor flow rate into building, Osoit Umin 5 5 

Source Characterization 

Chemical none varies varies 

Soil gas concentration, C8 Jlg/mJ 1 

Depth below grade to contamination, Ls em 49 305 
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Table 5. Johnson and Ettinger Model Input Data 

Parameter 

Notes: 

March 11, 2013 

Units Default Site-specific 

( 1) Site-specific input values are highlighted. All other input values are CaVEP A OEHHA default values (CaVEP A, 2005). 
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Table 6. Physicochemical Properties 

Enthalpy of Henry's Law Henry's Law 

Vaporization at Normal Constant at Constant 
theNonnal Boiling Critical Reference Reference Diffusivity Diffusivity 

Chemical Boiling Point Point Temperature Temperature Temperature in Air in Water 

(cal/mol) (K) (K) (attn ·m3/mol) (OC) (cm2/s) (cm2/s) 

Acetone 6.96E+03 3.29E+02 5.08E+02 3.87E-05 2.50E+01 1.24E-01 1.14E-05 

Butanone, 2- 7.48E+03 3.53E+02 5.37E+02 5.58E-05 2.50E+01 8.08E-02 9.80E-06 

Chloroform 6.99E+03 3.34E+02 5.36E+02 3.66E-03 2.50E+01 1.04E-01 1.00E-05 

Dichloroethane, 1, 1- 6.90E+03 3.31E+02 5.23E+02 5.61E-03 2.50E+01 7.42E-02 1.05E-05 

Dichloroethane, 1 ,2- 7.64E+03 3.57E+02 5.61E+02 9.77E-04 2.50E+01 1.04E-01 9.90E-06 

Dichloroethene, 1,1- 6.25E+03 3.05E+02 5.76E+02 2.60E-02 2.50E+01 9.00E-02 1.04E-05 

Dichloroethene, 1,2-, cis- 7.19E+03 3.34E+02 5.44E+02 4.07E-03 2.50E+01 7.36E-02 1.13E-05 

Methylene chloride 6.71E+03 3.13E+02 5.10E+02 2.18E-03 2.50E+01 1.01E-01 1.17E-05 

Tetrachloroethene 8.29E+03 3.94E+02 6.20E+02 1.84E-02 2.50E+01 7.20E-02 8.20E-06 

Trichloroethane, 1, 1, 1- 7.14E+03 3.47E+02 5.45E+02 1.72E-02 2.50E+01 7.80E-02 8.80E-06 

Trichloroethane, 1, 1,2- 8.32E+03 3.86E+02 6.02E+02 9.11E-04 2.50E+01 7.80E-02 8.80E-06 

Trichloroethene 7.51E+03 3.60E+02 5.44E+02 1.03E-02 2.50E+01 7.90E-02 9.10E-06 

Trichlorotluoromethane 6.00E+03 2.97E+02 4.71E+02 9.68E-02 2.50E+01 8.70E-02 9.70E-06 

Trichlorotrifluoroethane, 1,1 ,2-, 1 ,2,2- 6.46E+03 3.21E+02 4.87E+02 4.80E-01 2.50E+01 7.80E-02 8.20E-06 

Notes: 

(1) Source of physicochemical properties is USEPA Johnson and Ettinger Model (USEPA, 2004a; 2004b). 
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Table 7. Son Gu-to.lndoor Air Tranaport Calculatlona (Jobnaon and EHinaer Advanced Son Gas 1\lodel)- Del'anlt Evalnation 

Enlldpyof HCIII)''Il.ow HcnliJLow 
Vepori:adlonallhc Conslllnt altho Conslant Ill the SlmlwnA SlmlllmB SlmtwnC Total lnfinitoScun:c 

AYCriBD Sell AwnrpScil AvcntBD Soil Effecli\'0 DiffUsion Effective Diffusion Effeclivc Diffilsion Soun:o- Effeclivc AVCIIIBD Vapor Flow AI= of Enclosed Bullditq~ Vctllllallon Indoor Atlclmlion 
T~ Tcmpcmtllnl. TCIIlpCI'IIIlft, Coe:ffidCIII, CocffiQcnl, CocffiCiCIII, buildina Sq=mon. Dlffuslvlty. RldoiniOBuildirq;. Space below Omdc, Ride, Cocfficlm, 

Chcmic:al Mfv,n Hn H'n o.," o.,D o.,c Lr o.,' 0... ~ C&-a 
(cal/mol) (alm·mllmol) (unitlcss) (=2/s) (=lis) (=2/s) (em) (=211) (cmlls) (cm2) (cmlls) (unitlcu) 

Acetone 7.4JE+03 3.41E-OS 1.41E-03 2.00E-02 2.00E-02 2.63E-03 40 3.36E-03 8;33E+OI 1.04E+06 6.78E+04 6.28E-04 

Butanonc, 2- 8.27E+03 4.84E-OS 2.00E-03 1.30E-02 1.30E-02 1.71E-03 40 2.18E-03 8.33E+OI 1.04E+06 6.78E+04 4.97E-04 

Chloroform 7.43E+03 3.22E-03 1.33E-01 1.67E-02 1.67E-02 2.07E-03 40 2.66E-03 8.33E+OI 1.04E+06 6.78E+04 S.s6E-04 

Dicbloroethanc, 1,1- 7.32E+03 4.94E-03 2.04E-OI 1.19E-02 1.19E-02 1.48E-03 40 1.89E-03 8.33E+OI 1.04E+06 6.78E+04 4.s6E-04 

Dicbloroelhanc, I).- 8.39E+03 8.46E-04 3.49E-02 1.67E-02 1.67E-02 2.08E-03 40 2.66E-03 8.33E+OI 1.04E+06 6.78E+04 S.S6E-04 

Dicblorocthenc, 1,1- 6.31E+03 2.34E-02 9.6SE-OI 1.4SE-02 1.4SE-02 1.79E-03 40 2.30E-03 8.33E+OI 1.04E+06 6.78E+04 S.I2E-04 

Dicblorocthcnc, 1).-, eis- 7.61E+03 3.S7E-03 1.47E-01 1.19E-02 1.19E-02 1.47E-03 40 I.BBE-03 8.33E+OI 1.04E+06 6.78E+04 4.S3E-04 

Methylene ehloride 6.91E+03 1.94E-03 8.01E-02 1.63E-02 1.63E-02 2.02E-03 40 2.S8E-03 8.33E+OI 1.04E+06 6.78E+04 S.47E-04 

Tclnlch!orocthcnc 9.43E+03 I.S6E-02 6.4SE-OI 1.16E-02 1.16E-02 1.43E-03 40 1.84E-03 8.33E+OI 1.04E+06 6.78E+04 4.47E-04 

Trichloroethane, 1,1,1- 7.7SE+03 1.SOE-02 6.20E-OI 1.26E-02 1.26E-02 l.SSE-03 40 1.99E-03 8.33E+OI 1.04E+06 6.78E+04 4.70E-04 

Trichloroethane, 1,1).- • 9.44E+03 1.1SE-04 3.20E-02 1.26E-02 1.26E-02 1.56E-03 40 2.00E-03 8.33E+OI 1.04E+06 6.78E+04 4.71E-04 

· Tricblorocthene 8.41E+03 8.89E-03 3.67E-OI 1.27E-02 1.27E-02 I.S7E-03 40 2.02E-03 8.33E+_(ll 1.04E+06 6.78E+04 4.74E-04 

Triehlorofluoromcthane 6.02E+03 8.73E-02 3.60E+OO 1.40E-02 1.40E-02 1.73E-03 40 2.22E-03 8.33E+OI 1.04E+06 6.78E+04 5.02E-04 

Triehlorotrifluoroethanc, 1,1 ,2-, I ,2,2· 6.81E+03 4.27E-OI 1.76E+OI ,1.26E-02 1.26E-02 I.SSE-03 40 1.99E-03 8.33E+OI 1.04E+06 6.78E+04 4.70E-04 

~ 

(I) T111111port Cl!lculatlons n consistent with USEPA Johnson and Ettinger Advanced Soil Om Modd (USEPA, 2004a' 2004b). 
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Table 8. SoD Gu-to-lndoor Air Transport Calculatlous (Jobnson and Ettinger Advanced Soli Gas 1\lodel)- Slt~apeclflc Evaluation 

~of Hcmy'sLaw Hemy'sLaw 
Vapori2zlljonatthc Conslllnl at the Conslmt at the StniiUmA StmlllmB SlnlnlmC Total lnfiniiCSolmo 

AvcmgcSoil AvmpSoil A\'Ctlti'CSoil Effective Diffusion Efl'cctlveDiftuslon Effective Diffusion Scxm:c- Effcctlvc A\'CrBfiC V~ flow Area of Encloxd Buildlna Ventilation Indoor Allcnualion 

Tcmpcraturc, Tcmpcn!IU~ Tc:mpcrlliUrC, Cocfllcicrt, Cocfllcicnt. Cocfllcicd, buildinaSq=dion. Dlf!ilsivity, Rate inlo Buildi~ Space below Ol!ldc, Rille, CGcffiC!cd, 

Chemical Attv.rs Hn H'n o., .. o,s'' o,,F Lr D.rl Q.. Aa ~ 

(cal/mol) (atm·m3/mol) (unitlcu) (cm2/1) (cm2/s) (cm2/s) (em) (cm2/s) (cm3/s) (cml) (cm311) (unitlcs3) 

Acetone 7.43E-+()3 3.12E-05 1.30E-03 2.60E-03 9.72E-03 9.72E-03 296 2.60E-03 833E-+()I 1.04E+06 6.78E-+()4 1.21E-04 

Butanonc, 2· 8.29E-+()3 439E-OS 1.83E-03 1.68E-03 6.33E-03 6.33E-03 296 1.68E-03 833E-+()t 1.04E+06 6.78E-+()4 8.13E-05 

Chloroform 7.45E-+()3 2.95E-03 1.23E-OI t.98E-03 S.OSE-03 S.OSE-03 296 1.98E-03 833E-+()I 1.04E+06 6.78E-+()4 9.44E-05 

Dichloroetbanc, 1,1· 7.34E-+()3 4.54E-03 1.89E-Ol 1.41E-03 5.76E-03 5.76E-03 296 1.41E-03 833E+01 1.04E+06 6.78E+04 6.88E-05 

Dichloroetbanc, 1,2- 8.41E+03 7.67E-04 3.19E-02 1.98E-03 S.OSE-03 S.OSE-03 296 1.98E-03 833E-+()I 1.04E+06 6.78E+04 9.47E-05 

Dichlorocthenc, 1,1- 6.33E-+()3 2.17E-02 9.02E-Ol t.71E-03 6.99E-03 6.99E-03 296 l.71E-03 8.33E+Ot 1.04E+06 6.78E+04 8.2SE-OS 

Dichlorocthenc, 1,2·, cia- 7.63E-+()3 3.27E-03 1.36E-Ol 1.40E-03 5.72E-03 5.72E-03 296 1.40E-03 8.33E+OI 1.04E+06 6.78E+04 6.84E-05 

Methylene chloride 6.93E+03 1.79E-03 7.44E-02 1.92E-03 7.8SE-03 7.8SE-03 296 1.92E-03 8.33E+OI 1.04E+06 6.78E+04 9.20E-OS 

Tetrachlorocthcnc 9.4SE+03 1.40E-02 S.SIE-01 1.37E-03 S.S9E-03 S.S9E-03 296 l.37E-03 8.33E+Ol 1.04E+06 6.78E+04 6.69E-OS 

Trichloroethane, 1,1,1· 7.78E+03 1.37E-02 S.70E-OI 1.48E-03 6.06E-03 6.06E-03 296 1.48E-03 8.33E+Ol 1.04E+06 6.78E-+()4 7.21E-OS 

Trichloroethane, 1,1,2· 9.46E+03 6.94E-04 2.88E-02 t.49E-03 6.06E-03 6.06E-03 296 1.49E-03 8.33E+Ot 1.04E+06 6.78E-+()4 7.2SE-OS 

Trichloroethene 8.43E-+()3 8.06E-03 3.3SE-Ol l.SOE-03 6.14E-03 6.14E-03 296 l.SOE-03 8.33E+Ol 1.04E+06 6.78E+04 7.30E-OS 

Trichlorofluoromethane 6.04E-+()3 •• 13E-02 3.38E+OO 1.6SE-03 6.76E-03 6.76E-03 296 1.65E-03 8.33E+Ol 1.04E+06 6.78E+04 7.99E-05 

Trichlorotrifluoroethanc, 1,1,2·, 1,2,2· 6.84E-+()3 3.94E-01 1.64E+01 1.48E-03 6.06E-03 6.06E-03. 296 1.48E-03 8.33E+Ol 1.04E+06 6.78E+04 7.21E-OS 

Hmm 
{I) Transpon celculatlons an: conslS1ent with US~ A Jolmson and Ettinger Advanced Soil Gas Model (USEP A, 2004a' 2004b). 
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Soil Gas Data Evaluation 
Romic Environmental Technologies 
Gila River Indian Community, AZ 

Table 9. Soil Gas Risk-based Screening Levels- Default Evaluation 

Indoor Air RBSL 

Cancer Noncancer 
Chemical Effects Effects 

(J.lg/mJ) (J.lg/mJ) 

Acetone nc 1.4E+05 

Butanone, 2- nc 2.2E+04 

Chloroform 5.3E-01 4.3E+02 

Dichloroethane, 1,1- 7.7E+OO 3.1E+03 

Dichloroethane, 1,2- 4.7E-01 3.1E+01 

Dichloroethene, 1, 1- nc 8.8E+02 

Dichloroethene, 1 ,2-, cis- nc 3.1E+01 

Methylene chloride 2.6E+01 4.4E+03 

Tetrachloroethene 2.1E+OO 1.2E+03 

Trichloroethane, 1,1, 1- nc 2.2E+04 

Trichloroethane, 1,1 ,2- 7.7E-01 S.SE-01 

Trichloroethene 2.6E+OO 8.8E+OO 

Trichlorofluoromethane nc 3.1E+03 

Trichlorotrifluoroethane, 1,1 ,2-, 1 ,2,2 nc 1.3E+05 

Notes: 

March 11,2013 

Soil Gas RBSL 

Attenuation Cancer Noncancer 
Factor Effects Effects 

(J.lg/mJ) (J.lg/mJ) 

6.3E-04 nc 2.2E+08 

S.OE-04 DC 4.4E+07 

5.6E-04 9.6E+02 7.7E+05 

4.6E-04 1.7E+04 6.7E+06 

5.6E-04 8.5E+02 5.5E+04 

S.IE-04 nc 1.7E+06 

4.5E-04 nc 6.8E+04 

S.SE-04 4.8E+04 8.0E+06 

4.5E-04 4.7E+03 2.6E+06 

4.7E-04 nc 4.7E+07 

4.7E-04 1.6E+03 1.9E+03 

4.7E-04 5.4E+03 1.8E+04 

S.OE-04 nc 6.1E+06 

4.7E-04 nc 2.8E+08 

·(I) Cancer- and noncancer-based screening levels are based on target risk of I E-06 and target hazard quotient of 1.0, respectively. 

(2) "nc" indicates chemical is a noncarcinogen. 

Page 1 of 1 IRIS ENVIRONMENTAL 



Soil Gas Data Evaluation 
Romic Environmental Technologies 
Gila River Indian Community, AZ 

Table 10. Soil Gas Risk-based Screening Levels- Site-specific Evaluation 

Indoor Air RBSL 

Cancer Noncancer Attenuation 
Chemical Effects Effects Factor 

(J.lg/mJ) (J.lg/mJ) 

Acetone nc 1.4E+05 1.2E-04 

Butanone, 2- nc 2.2E+04 S.lE-05 

Chloroform 5.3E-01 4.3E+02 9.4E-05 

Dichloroethane, 1, 1- 7.7E+OO 3.1E+03 6.9E-05 

Dichloroethane, 1 ,2- 4.7E-01 3.1E+01 9.5E-05 

Dichloroethene, 1,1- nc 8.8E+02 8.2E-05 

Dichloroethene, 1 ,2-, cis- nc 3.1E+01 6.8E-05 

Methylene chloride 2.6E+Ol 4.4E+03 9.2E-05 

Tetrachloroethene 2.1E+OO 1.2E+03 6.7E-05 

Trichloroethane, 1,1, 1- nc 2.2E+04 7.2E-05 

Trichloroethane, 1, 1 ,2- 7.7E-01 8.8E-01 7.2E-05 

Trichloroethene 2.6E+OO 8.8E+OO 7.3~-05 
.._-.-.,__-- - -~--~--- ·---~ -·-

Trichlorofluoromethane nc 3.1E+03 S.OE-05 

Tri.chlorotrifluoroethane, l, l ,2-, 1 ,2,2 nc 1.3E+05 7.2E-05 

Notes; 

March 11,2013 

Soil Gas RBSL 

Cancer Noncancer 
Effects Effects 

(J.lg/mJ) (J.lg/mJ) 

nc 1.1E+09 

nc 2.7E+08 

5.6E+03 4.5E+06 

1.1E+05 4.5E+07 

5.0E+03 3.2E+05 

nc 1.1E+07 

nc 4.5E+05 

2.8E+05 4.8E+07 

3.1E+04 1.8E+07 

nc 3.0E+08 

1.1E+04 1.2E+04 

3.5E+94 __}.2E~Q?_.; 

nc 3.8E+07 

nc 1.8E+09 

(1) Cancer- and noncancer-based screening levels are based on target risk of 1 E-06 and target hazard quotient of 1.0, respectively. 

(2) "nc" indicates chemical is a iloncarcinogen. 
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Soil Gas Data Evaluation March II, 2013 
Romie Environmental Technologies 
Gila River Indian Communlly, AZ 

Table 11. Vapor Intrusion Cumulative Rbk and Hazard- Default Evaluation 

SoiiGasRBSL VSP..061611-8VB-1 VSP-o61611-SVE-2S VSP..061611-SVE-3S VSP..061611-8VE-4S VSP.061611-SVE-SS 

Chemical Cancer Noncanccr Cone. Risk Hazard Cone. Risk Hazanl Cone. Risk Hazant Cone. Risk Hazard Cone. Risk Hazant 

(pglml) (pglml) (Jlglml) (Jlglml) (pglml) (pglml) (pglml) 

Acetone nc 2.16E+08 84 nc 3.9E-o7 32 nc 1.SE-o7 22 nc l.OE-o7 2S ne 1.2£-07 36 ne 1.7E-o7 

Butanonc, 2- ne ~ IS ne 3.4E-o7 ND nc O.OE+OO ND ne O.OE+OO ND ne O.OE+OO ND nc O.OE+OO 

Chloroform 9.S9E+02 7.72E+05 20 2.1E-o8 2.6E-o5 32 33E-o8 4.1E-o5 6.6 6.9E-o9 8.5E-06 10 l.OE-o8 13E-o5 11 l.IE-o8 1.4E-o5 

Dichloroetbane, 1,1- 1.68E+04 6.73E+06 ND O.OE+OO O.OE+OO ND O.OE+OO O.OE+OO ND O.OE+OO O.OE+OO ND O.OE+OO O.OE+OO 4.8 2.9E-10 7.1E-o7 

Dlchloroetbanc, 1,2- 8.48E~ 5.51E+04 ND O.OE+OO O.OE+OO 20 2.4E.08 3.6E-04 13 1.5E-o8 2.4E-04 8.4 9.9E-o9 1.5E-04 ND O.OE+OO O.OE+OO 

Dlchloroethenc, 1,1- nc 1.71E+06 430 ne 2.5E-04 22 ne 13E-o5 82 DC 4.8E-o5 6.9 ne 4.0E-06 13 nc 7.6E-06 

Dich1orocthcnc, 1 ,2-, cis- nc 6.76E+04 ND nc O.OE+OO ND nc O.OE+OO 5.8 ne 8.6E-o5 ND nc O.OE+OO 18 nc 2.7E-04 

Methylene chloride 4.77E+04 8.00E+06 4.9 l.OE-10 6.1E-o7 12 2.5E-10 1.5E-o6 ND O.OE+OO O.OE+OO ND O.OE+OO O.OE+OO ND O.OE+OO O.OE+OO 

TCiniChloroethene 4.65E+03 2.65E+06 2,400 5.2E-o7 9.1E-o4 1,500 3.2E-o7 5.7E-o4 1,500 3.2E-o7 5.7E-04 1,100 2.4E-o7 4.2E-04 1,400 3.0E-o7 53E-04 

Tricbloroelhanc, 1,1,1- nc 4.66E+07 ND ne O.OE+OO ND nc O.OE+OO ND nc O.OE+OO 14 nc 3.0E-o7 20 nc 43E-07 

Tricbloroelhanc, 1,1,2· 1.63E+03 1.86E+03 ND O.OE+OO O.OE+OO ND O.OE+OO O.OE+OO 6.4 3.9E-o9 3.4E-o3 ND O.OE+OO O.OE+OO ND O.OE+OO O.OE+OO 

Trieblorocthene 539E+03 1.85E+04 900 1.7E-o7 4.9E-o2 340 63E.08 1.8E-o2 500 93E-o8 2.7E-02 120 2.2E-o8 6.SE-o3 170 3.2E-o8 9.2E-o3 
..,___,r 

0.~ o:ii'B+Oo i':4E:Oo" Trieblorofluoromethane ne 6.11E+06 ND nc ND nc 43 nc 7.0E-06 ND nc O.OE+OO 8.7 nc 

Trieb1orotrifluoroclhanc, 1,1,2-, 1 ,2,2- nc 2.80E+08 ISO nc S.4E-07 39 nc 1.4E-o7 73 nc 2.6E-o7 IS nc 5.4E-o8 13 ne 4.6E-o8 

Cumulative (multl-cbemlcaJ) 7.0~ 5.0&-0l 4.4E-07 1.9E-Ol 4.4~ 3.1E-Ol l.8E-07 7.1E-o3 3.4E-07 l.OE-Ol 

~ 

(I) The cancer risk or noncanccr hazard associated with each cletcctcd concentration is calculated by nulolng the result to the cancer- or noncanc:er-bascd scteening level, and multiplying by the target risk ( 1 E-06) or target hazard quotient (1.0). 

(2) Non-detect results are assumed to be zero. 
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Soil Gas Data Evaluation March 11,2013 

Romic Environmental Technologies 
Gila River Indian Community, AZ 

Table II. Vapor Intrusion Cumulative Risk aad Hazard- Default EvaJuation 

SoiiGasRBSL VSP-061611-SVE-68 VSP-061611-8VE-7S VSP-061611-8VE-7S-DUP 

Chemical Cancer Noncancer Cone. Risk Hazard Cone. Risk HIWU'd Cone. Risk HIWU'd 

(JJgfml) (JJgfm3) (JJgfml) (J!glm3) (J!glm3) 

Acetone nc 2.16E+08 15 nc 6.9E-08 23 nc l.IE-07 20 nc 9.3E-08 

Butononc, 2- nc 4.41E+07 ND nc O.OE+OO ND nc O.OE+OO ND nc O.OE+OO 

Chloroform 9.59E+02 7.72E+OS ND O.OE+OO O.OE+OO ND O.OE+OO O.OE+OO ND O.OE+OO O.OE+OO 

Dichlorocthonc, 1,1- 1.68E+04 6.73E+06 ND O.OE+OO O.OE+OO ND O.OE+OO O.OE+OO ND O.OE+OO O.OE+OO 

Dlchlorocthonc, I ;J.- 8.48E+02 5.51E+04 ND O.OE+OO O.OE+OO ND O.OE+OO O.OE+OO ND O.OE+OO O.OE+OO 

Dichloroethenc, 1,1- nc 1.71E+06 18 nc I.IE-05 38 nc 2.2E-05 38 nc 2.2E-05 

Dichlorocthcne, 1;1.-, cis- nc 6.76E+04 ND nc O.OE+OO ND nc O.OE+OO ND nc O.OE+OO 

Methylene chloride 4.77E+04 8.00E+06 ND O.OE+OO O.OE+OO ND O.OE+OO O.OE+OO ND O.OE+OO O.OE+OO 

Tetrachloroetbene 4.65E+03 2.6SE+06 370 S.OE-08 1.4E-04 1,000 2.1E-07 3.8E-04 970 2.1E-07 3.7E-04 

Trichloroethane, 1,1,1- nc 4.66E+07 ND nc O.OE+OO ND nc O.OE+OO ND DC O.OE+OO 

Trichloroethane, 1,1;1.- 1.63E+03 1.86E+03 ND O.OE+OO O.OE+OO ND O.OE+OO O.OE+OO ND O.OE+OO O.OE+OO 

Trichlorocthene 5.39E+03 1.85E+04 59 1.1E-08 3.2E-03 160 3.0E-08 8.7E-03 ISO 2.8E-08 8.1E-03 

Trichlorofluoromethane De 6.11E+06 ND nc O.OE+OO ND nc O.OE+OO ND nc O.OE+OO 

Trichlorotrifluorocthanc, 1,1,2-, 1,2,2- nc 2.80E+08 14 DC s.oE-cis 33 nc 1.2E-07 30 DC I.IE-07 

Cumulative (multl-cbemlcaJ) 9.0£-08 3.3£-03 1.4£-07 9.1£-03 1.4£-07 8.5£-03 

Hmli 
(I) The cancer risk or Donconcer hazard IISSOCiatcd with each detected concentration is calculated by ratioing the result to the cancer- or noncancer-bascd screening level, and multiplying by the target risk (I E-06) or target hiWU'd quotient (1.0). 

(2) Non-detect results ore assumed to be zero. 
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Soil Gas Data Evaluation March II, 2013 
Romie Environmental Technologies 
Gila River Indian Community, AZ 

Table ll. Vapor Intrusion CumulatlYe Rbk and Hazard- Site-specific Evaluation 

Soi!GasRBSL VSP.061611.SVE-I VSP-061611.SVE-2S VSP.061611.SVE-3S VSP-061611.SVE-4S VSP-061611.SVE-SS 

Olcmical Cancer Noncancer Cone. Risk Hamrd Cone. Risk Hazard Cone. Risk Hazard Cone. Risk Hazard Cone. Risk Hazard 

(pglm3) (pglm3) (pglm3) (pg/m3) (pglm3) (pg/m3) (J&glm3) 

Acetone nc 1.12E+09 84 ne 7.5E-08 32 nc 2.9&08 22 nc 2.0E-08 2S nc 2.2E-08 36 ne 3.2E-08 

Butanonc, 2- nc 2.69E+08 IS nc S.6E-08 ND ne O.OE+OO ND ne O.OE+OO ND nc O.OE+OO ND nc O.OE+OO 

Ollorofonn S.6SE+03 4.SSE+06 20 3.SE-09 4.4E-06 32 S.7E-09 7.0E-06 6.6 1.2E-09 l.SE-06 10 1.8E-09 2.2E-06 11 1.9E.09 2.4E-06 

Dlchloroctbanc, 1,1- l.llE+OS 4.4SE+07 ND O.OE+OO O.OE+OO ND O.OE+OO O.OE+OO ND O.OE+OO O.OE+OO ND O.OE+OO O.OE+OO 4.8 4.3E-11 l.lE-07 

Dichlorocthanc, 1,2- 4.98E+03 3.24E+OS ND O.OE+OO O.OE+OO 20 4.0E-09 6.2E-OS 13 2.6E-09 4.0E-OS 8.4 1.7E-09 2.6E-OS ND O.OE+OO O.OE+OO 

Dichlorocthenc, 1,1- nc 1.06E+07 430 ne 4.0E-OS 22 ne 2.1E-06 82 nc 7.7E-06 6.9 ne 6.SE-07 13 nc 1.2E-06 

Dlchloroethene, 1,2-, cis- ne 4.49E+OS ND ne O.OE+OO ND nc O.OE+OO S.8 ne 1.3E-OS ND nc O.OE+OO 18 nc 4.0E-OS 

Methylene chloride 2.84E+OS 4.76E+07 4.9 1.7E-11 l.OE-07 12 4.2E-11 2.SE-07 ND O.OE+OO O.OE+OO ND O.OE+OO O.OE+OO ND O.OE+OO O.OE+OO 

Tetrechloroethene 3.11E+04 1.77E+07 2,400 7.7E-08 1.4E-04 I,SOO 4.8E-08 8.SE-OS l,SOO 4.8E-08 8.SE-OS 1,100 3.SE-08 6.2E-OS 1,400 4.5E-08 7.9E-OS 

Trichloroethane, 1,1,1- nc 3.04E+08 ND ne O.OE+OO ND nc O.OE+OO ND ne O.OE+OO 14 ne 4.6E.08 20 ne 6.6E.08 

Trichloroelhanc, 1,1 ,2- 1.06E+04 1.21E+04 ND O.OE+OO O.OE+OO ND O.OE+OO O.OE+OO 6.4 6.1E-10 S.3E-04 ND O.OE+OO O.OE+OO ND O.OE+OO O.OE+OO 

Trichloroelhene 3.SOE+04 1.20E+OS 900 2.6E-08 7.5E-03 340 9.7E-09 2.8E-03 soo 1.4E-08 4.2E-03 120 3.4E-09 I.OE-03 170 4.9E-09 ~.4E-03 

Trichlorotluoromcthanc ne 3.84E+07 ND DC O.OE+OO ND ne O.OE+OO 43 nc l.IE-06 ND ne O.OE+OO 8.7 nc 2.3E-07 

Triehlorotrifluorocthanc, 1,1,2-, 1,2,2- ne 1.82E+09 ISO nc 8.2E-08 39 ne 2.1E-08 73 ne 4.0E-08 IS ne 8.2E-09 13 ne 7.1E-09 

CumulatlYe (multl-cbemlcal) I.IE-07 7.7E-03 UE-08 3.0E-03 ME-08 4.8E-03 UE-08 l.IE-03 5.2E-08 l.SE-03 

Ns!lai 
(I) The cancet risk or noncancer hazard associated with each detected concentrallon is calculated by ratioing the result to the cancer- or noncancer-bascd screening level, and multiplying by the target risk (I E-06) or target hazard quotient (1.0). 

(2) Non-detect results arc assumed to be zero. 
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Soit Gas Da1a EVliluation 
Romic Environmental Technologies 
Gila River Indian Community, AZ 

Table 12. Vapor Intrusion Cumulative Risk and Hazard- Site-specific Evaluation 

SoiiGasRB8L V8P-061611-SVE-68 V8P-061611-SVE-78 VSP-061611-SVE-78-DUP 

Chemical Cancer Noncanccr Cone. Risk Hazard Cone. Risk Hazard Cone. Risk Hazard 

(pglm3) (pglm3) (pg/m3) (Jlglm3) (pglm3) 

Acetone nc 1.12E+W IS nc 1.3£-08 23 DC 2.1£-08 20 nc I.SE-08 

Butanone, 2- nc 2.69£+()8 ND nc 0.0£+()0 ND nc O.OE+()O ND nc 0.0£+()0 

Chloroform 5.65£+()3 4.55£+06 ND 0.0£+()0 0.0£+()0 ND 0.0£+()0 0.0£+()0 ND O.OE+()O 0.0£+()0 

Dichloroethane, 1,1- 1.11£+()5 4.45£+()7 ND 0.0£+()0 O.OE-+00 ND O.OE+OO O.OE+OO ND 0.0£+()0 O.OE+OO 

Dichloroethane, 1,2- 4.98£+()3 3.24£+()5 ND O.OE-+00 0.0£+()0 ND O.OE+OO O.OE+OO ND 0.0£+()0 O.OE+OO 

Dichlorocthcne, 1,1- nc 1.06£+()7 18 nc 1.7E-06 38 nc 3.6£-06 38 nc 3.6£-06 

Dichloroetheoe, 1,2-, cis- DC 4.49£+()5 ND nc 0.0£+()0 ND nc O.OE-+i>O ND nc O.OE+OO 

Methylene chloride 2.84£-+i>S 4.76£+()7 ND O.OE+OO O.OE+OO ND O.OE+OO O.OE+OO ND 0.0£+()0 0.0£+()0 

Tetrachloroethenc 3.11£+()4 1.77£+()7 370 1.2£-08 2.1£-05 1,000 3.2£-08 5.7£-05 970 3.1£-08 S.SE-05 

Trichloroethane, 1,1,1- nc 3.04£+()8 ND nc 0.0£+()0 ND nc O.OE+()O ND nc O.OE+OO 

Trichloroethane, 1,1,2- 1.06£+04 1.21£+04 ND O.OE+()O O.OE+()O ND O.OE+OO O.OE+OO ND 0.0£+()0 O.OE-+i>O 

Trichloroethcne 3.50£+()4 1.20£+()5 59 1.7£-09 4.9E-04 160 4.6£-09 1.3£-03 ISO 4.3£-09 1.2£-03 

Trichlorofluoromethane nc 3.84£+()7 ND nc 0.0£+()0 ND nc O.OE+OO ND nc O.OE-+00 

Trichlorotrifluoroethane, 1,1,2-, 1 ,2,2- nc 1.82E+W 14 nc 7.7£-09 33 nc 1.8£-08 30 nc 1.6£-08 

Cumulative (multkbcmlcal) 1.4E-08 S.IE-04 3.7E-08 1.4E-03 3.SE-08 1.3E-03 

Nm& 
(I) The cancer risk or noncanccr hazard associated with each detected concentration is calculated by rlltioing the result to the cancer- or noncancer-based screening level, and multiplying by the target risk (IE-06) or target hazard quotient (1.0). 

(2) Non-detect results are assumed to be zero. 
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Soil Gas Data Evaluation 
Romic Environmental Technologies 
Gila River Indian Community, AZ 

Table 13. Summary of Vapor Intrusion Cumulative Risk and Hazard 

Default Evaluation 

Cancer Noncancer 
Soil Gas Sample Risk Hazard Index 

VSP-061611-SVE-1 7.0E-07 S.OE-02 

VSP-061611-SVE-2S 4.4E-07 1.9E-02 

VSP-061611-SVE-38 4.4E-07 3.1E-02 

VSP-061611-SVE-48 2.8E-07 7.1E-03 

VSP-061611-SVE-SS 3.4E-07 l.OE-02 

VSP-061611-SVE-68 9.0E-08 3.3E-03 

VSP-061611-SVE-7S 2.4E-07 9.1E-03 

VSP-061611-SVE-7S-DUP 2.4E-07 S.SE-03 
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March 11,2013 

Site-specific Evaluation 

Cancer Noncancer 
Risk Hazard Index 

1.1E-07 7.7E-03 

6.8E-08 3.0E-03 

6.7E-08 4.8E-03 

4.2E-08 l.lE-03 

S.2E-08 1.SE-03 

1.4E-08 S.lE-04 

3.7E-08 1.4E-03 

3.5E-08 1.3E-03 
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Soil Gas Data Evaluation 
Romic Environmental Technologies 
Gila River Indian Community, AZ 

Table 14. Calculation of Dispersion Factor 

Symbol 

Asourcc 
A 

B 

c 
(QIC)vol 

Notes: 

Name 

Area of emissions source 

Empirical dispersion coefficient 

Empirical dispersion coefficient 

Empirical dispersion coefficient 

"Q over C" dispersion factor 

Value 

0.5 

10.2871 

18.7124 

212.2704 

60.6 

(1) Refere~ce: USEPA soil screening guidance (USEPA, 1996; 2002) 

Units 

acre 

Page 1 of1 

Note 

Most conservative 

Zone 3 I Phoenix, AZ ( 1) 

Zone 3 I Phoenix, AZ ( 1) 

Zone 3 I Phoenix, AZ (1) 

(1) 
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Soil Gas Data Evaluation March II, 2013 
Romic Environmental Technologies 
Gila River Indian Community, AZ 

Table 15. Soli Gas-to-Outdoor Air Transport Calculations -Default Evaluation 

Enthalpy of Henry's Low Henry'~ Low Nonnalized 
Vepor!ZIIIIon at the Conslllnt at the Constant at the SlnllllmA SlnllllmB StratumC TGCal 

Steady-state Q-ovcr-C Normalized 
AvauacSoil AwmaoSoil Avcraac Soil Efl'cctlvo DiffUsion Efl'cctivc Diffusion Efl'ccth'C Diffusion Efl'cctlvc 
TcmpcllltW'e, Tcmpelllblra, TcmpcllltW'e, Coefficient, Coefficient, Coefficient, Diftusivlty, Flux to Dispersion Outdoor Air 

Chemical 6Hv,n Hn H'n D,t/' Do118 Do11c Do11T Outdoor Air Factor Cone. 

(Cillmol) (atm·mllmol) (unillcss) (cmlla) (cml/1) (cm21s) (cm2/1) (s/m21s per ltifm'l rJm21s per kglm3(p&fm1 per l'&'m'l 

Acetone 7.41E+03 3.41E-OS 1.41E-03 2.00E-02 2.00E-02 2.63E-03 3.97E-03 B.IOE-13 6.06E+OI 1.34E-OS 

Butanonc. 2- 8.27E+03 4.84E-OS 2.00E-03 1.30E-02 1.30E-02 1.71E-03 2.S8E-03 S.26E-13 6.06E+OI 8.67E-06 

Chloroform 7.43E+03 3.22E-03 1.33E-OI 1.67E-02 1.67E-02 2.07E-03 3.14E-03 6.41E-13 6.06E+OI 1.06E-OS 

Dichloroethane, 1,1· 7.32E+03 4.94E-03 2.04E-OI 1.19E-02 1.19E-02 1.48E-03 2.24E-03 4.S7E-13 6.06E+Ol 1.SSE-06 

Dichloroethanc, 1,2· 8.39E+03 8.46E-04 3.49E-02 1.67E-02 1.67E-02 2.08E-03 3.1SE-03 6.42E-13 6.06E+01 1.06E-OS 

Dichloroetbcnc. 1,1- 6.31E+03 2.34E-02 9.6SE-01 1.4SE-02 1.4SE-02 1.79E-03 2.72E-03 S.S4E-13 6.06E+OI 9.1SE-06 

Dichloroctbene, 1,2-, cis- 7.61E+03 3.S7E-03 1.47E-OI 1.19E-02 1.19E-02 1.47E-03 2.22E-03 4.S4E-13 6.06E+01 7.49E-06 

Methylene chloride 6.91E+03 1.94E-03 8.01E-02 1.63E-02 1.63E-02 2.02E-03 3.0SE-03 6.23E-13 6.06E+OI 1.03E-OS 

Tetrachloroethene 9.43E+03 I.S6E-02 6.4SE-OI 1.16E-02 1.16E-02 1.43E-03 2.17E-03 4.44E-13 6.06E+OI 7.32E-06 

Trichloroethane. 1,1,1· 7.7SE+03 l.SOE-02 6.20E-OI 1.26E-02 1.26E-02 I.SSE-03 2.3SE-03 4.80E-13 6.06E+OI 7.93E-06 

Trichloroethane. 1,1 ,2· 9.44E+03 7.7SE-04 3.20E-02 1.26E-02 1.26E-02 I.S6E-03 2.36E-03 4.82E-13 6.06E+01 7.9SE-06 

Trichlorocthene 8.41E+03 8.89E-03 3.67E-Ol 1.27E-02 1.27E-02 l.S7E-03 2.38E-03 4,87E-13 6.06E+OI S.OJE-06 

Trichlorofluoromelhane 6.02E+03 8.73E-02 3.60E+OO 1.40E-02 1.40E-02 1.73E-03 2.63E-03 S.36E-13 6.06E+01 8.84E-06 

Trichlorotrifluoroethanc, 1,1,2·, 1,2,2· 6.81E+03 4.27E-OI 1.76E+OI 1.26E-02 1.26E-02 I.SSE-03 2.3SE-03 4.80E-13 6.06E+01 7.93E-06 

l:fgl§i. 

(I) Transport calculations arc consistent with USEPA Johnson and EttingCT Advanced Soli Oas Model (USEP A, 2004a' 2004b). 
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SoU Oas Dala Evaluation MIU'dl11,2013 
Romic Environmental Technologies 
Gila River Indian Community, AZ 

Table 16. Soli Gas-to-Outdoor Air Transport Calculatlona -SUe-specific Evaluation 

Enthalpy of Hcmy'ILGw Hauy'sLaw Normalized 
V11p0rizationctthc Constant lit the Consllllllctthc Stm!umA SlnllllmB StmllmiC • Total 

Steady-state 
AvaaacScil A\'CIIIp Soil AvaaacSoil Effcdivc Diffusion Effcdivc Diffusion Effcalvc Diffusion Effective Q-over-C Normalized 

T~ Tcmpcnllllre. Tcmpclli%Ul'C, Cocflicicnl, Cocfficlcnl, Coefficient, DiffusMty, Flux to Dispersion Outdoor Air 

Chemical 6Hv,n Hn H'n D.,/' D.t~D Dtflc o.tl Outdoor Air Factor Cone. 

(cal/mol) (ctm·mJ/mol) (unitlcss) (cm21s) (cml/1) (cm21s) (cml/s) (Wm2/s per J131m~ rfm2/s per kglm3(JLr/m, per JLr/m~ 

Acetone 7.43E+03 3.12E-OS 1.30E-03 2.60E-03 9.72E-03 9.72E-03 2.60E-03 8.S3E-14 6.06E+OI 1.41E-06 

Butanone, 2· 8.29E+03 4.39E-OS 1.83E-03 1.68E-03 6.33E-03 6.33E-03 1.68E-03 S.53E-14 6.06E+OI 9.12E-07 

Chloroform 7.45E+03 2.9SE-03 1.23E-01 1.98E-03 B.OSE-03 S.OSE-03 1.98E-03 6.49E-14 6.06E+01 1.07E-06 

Dichloroethane, 1,1· 7.34E+03 4.54E-03 1.89E-01 1.41E-03 5.76E-03 5.76E-03 1.41E-03 4.63E-14 6.06E+OI 7.64E-07 

Dichlorocthane, 1,2- 8.41E+03 7.67E-04 3.19E-02 1.98E-03 B.OSE-03 S.OSE-03 1.98E-03 6.S1E-14 6.06E+01 1.07E-06 

Dichloroethene, 1,1· 6.33E+03 2.17E-02 9.02E-OI 1.71E-03 6.99E-03 6.99E-03 1.71E-03 S.61E-14 6.06E+01 9.26E-07 

Dichloroethene, 1 ,2·, cis- 7.63E+03 3.27E-03 1.36E-OI 1.40E-03 S.72E-03 S.72E-03 1.40E-03 4.60E-14 6.06E+OI 7.58E-07 

Methylene chloride 6.93E+03 1.79E-03 7.44E-02 1.92E-03 7.8SE-03 7.8SE-03 1.92E-03 6.31E-14 6.06E+01 1.04E-06 

Tetrachloroethcne 9.4SE+03 1.40E-02 S.81E-OI 1.37E-03 S.59E-03 5.S9E-03 1.37E-03 4.49E-14 6.06E+OI 7.41E-07 

Trichloroethane, 1,1,1· 7.78E+03 1.37£-02 S.70E-01 1.48E-03 6.06E-03 6.06E-03 1.48E-03 4.86E-14 6.06E+OI 8.03E-07 

Trichloroethane, 1,1,2· 9.46E+03 6.94E-04 2.88E-02 1.49E-03 6.06E-03 6.06E-03 1.49E-03 4.89E-14 6.06E+OI 8.07E-07 

Trichloroethene 8.43E+03 8.06E-03 3.3SE-OI I.SOE-03 6.14E-03 6.14E-03 I.SOE-03 4.93E-14 6.06E+OI 8.13E-07 

Trichlorofluoromethane 6.04E+03 8.13E-02 3.38E+OO 1.6SE-03 6.76E-03 6.76E-03 1.6SE-03 5.42E-14 6.06E+OI 8.95E-07 

Trichlorotrifluoroethane, 1,1,2·, 1,2,2- 6.84E+03 3.94E-OI 1.64E+01 1.48E-03 6.06E-03 6.06E-03 1.48E-03 4.86E-14 6.06E+01 8.02E-07 

~::~mi. 

(I) Tl'llllSpon calculldions are consistent with US EPA Johnson and EU!nger AdVIUla:d Soli Oas Model (USEP A. 200411' 2004b). 
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Soil Gas Data Evaluation 
Romic Environmental Technologies 
Gila River Indian Collimunity, AZ 

Table 17. Soil Gas-to-Outdoor Air Risk-based Screening Levels- Default Evaluation 

Indoor Air RBSL 

Cancer Noncancer Attenuation 
Chemical Effects Effects Factor 

(J.Lg/m3) (J.Lg/m3) 

Acetone nc 1.4E+05 1.3E-05 

Butanone, 2- nc 2.2E+04 8.7E-06 

Chloroform 5.3E-Ol 4.3E+02 1.1E-05 

Dichloroethane, 1,1- 7.7E+OO 3.1E+03 7.SE-06 

Dichloroethane, 1,2- 4.7E-01 3.1E+Ol l.IE-05 

Dichloroethene, 1,1- nc 8.8E+02 9.1E-06 

Dichloroethene, 1 ,2-, cis- nc 3.1E+01 7.5E-06 

Methylene chloride 2.6E+01 4.4E+03 1.0E-05 

Tetrachloroethene 2.1E+OO 1.2E+03 7.3E-06 

Trichloroethane, 1,1, 1-: nc 2.2E+04 7.9E-06 

Trichloroethane, 1, 1,2- 7.7E-01 8.8E-01 S.OE-06 

Trichloroethene 2.6E+OO 8.8E+OO S.OE-06 

Trichlorotluoromethane nc 3.1E+03 8.8E-06 

Trichlorotritluoroethane, 1, 1 ,2-, 1 ,2,2 nc 1.3E+05 7.9E-06 

Notes: 

March 11,2013 

Soil Gas-to-Outdoor Air RBSL 

Cancer Noncancer 
Effects Effects 

(J.Lg/m3) (j.tglm3) 

nc l.OE+10 

nc 2.5E+09 

S.OE+04 4.1E+07 

l.OE+06 4.1E+08 

4.5E+04 2.9E+06 

nc 9.6E+07 

nc 4.1E+06 

2.5E+06 4.3E+08 

2.8E+05 1.6E+08 

nc 2.8E+09 

9.6E+04 1.1E+05 

3.2E+05 1.1E+06 

nc 3.SE+08 

nc 1.7E+10 

(1) Cancer- and noncancer-based screening levels are based on target risk of lE-06 and target hazard quotient of 1.0, respectively. 

(2) "nc" indicates chemical is a noncarcinogen. 
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Soil Gas Data Evaluation 
Romic Environmental Technologies 

Gila River Indian Community, AZ 

March 11,2013 

Table 18. Soil Gas-to-Outdoor Air Risk-based Screening Levels- ·site-specific Evaluation 

Indoor Air RBSL Soil Gas-to-Outdoor Air RBSL 

Cancer Noncancer Attenuation Cancer Noncancer 

Chemical Effects Effects Factor Effects Effects 

{Jlg/m3) (f.Lg/m3) (Jlg/m3) (Jlg/m3) 

Acetone nc 1.4E+05 1.4E-06 nc 9.6E+10 

Butanone, 2- nc 2.2E+04 9.1E-07 nc 2.4E+10 

Chloroform 5.3E-01 4.3E+02 1.1E-:-06 5.0E+05 4.0E+08 

Dichloroethane, 1,1- 7.7E+OO 3.1E+03 7.6E-07 l.OE+07 4.0E+09 

Dichloroethane, 1 ,2- 4.7E-01 3.1E+01 l.lE-06 4.4E+05 2.9E+07 

Dichloroethene, 1,1- nc 8.8E+02 9.3E-07 nc 9.5E+08 

Dichloroethene, 1 ,2-, cis- nc 3.1E+01 7.6E-07 nc 4.0E+07 

Methylene chloride 2.6E+01 4.4E+03 l.OE-06 2.5E+07 4.2E+09 

Tetrachloroethene 2.1E+OO 1.2E+03 7.4E-07 2.8E+06 1.6E+09 

Trichloroethane, 1,1, 1- nc 2.2E+04 S.OE-07 nc 2.7E+10 

Trichloroethane, 1,1 ,2- 7.7E-Ol 8.8E-01 8.1E-07 9.5E+05 1.1E+06 

Trichloroethene · 2.6E+OO 8.8E+OO 8.1E-07 3.1E+06 1.1E+07 

Trichlorofluoromethane nc 3.1E+03 8.9E-07 nc 3.4E+09 

Trichlorotrifluoroethane, 1,1,2-, 1,2,2 nc 1.3E+05 S.OE-07 nc 1.6E+11 

Notes: 

(1) Cancer- and noncancer-based screening levels are based on target risk of I E-06 and target hazard quotient of 1.0, respectively. 

(2) "nc" indicates chemical is a noncarcinogen. 
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Soil Gas Dllta Evalualion 
Romic Environmcn181 Technologies 
Oila River Indian Community, AZ 

Table 19. Outdoor Alr Cumulative Risk aDd Hazard- Default Evaluatfoa 

Soil Oas-to-OA RBSL 

Chemical Noncanccr 

VSP-061611-8\'E-1 VSP-061611-8VE-2S 

Cone. Risk Risk 

March II, 2013 

VSP-061611-8VE-3S VSP-061611-8VE-4S VSP-061611-8VE-SS 

Risk Cone. Risk Cone. Risk Cancer 

(pglmJ) (pglmJ) (pglmJ) 

Cone. 

(pglmJ) 

Cone. 

(pglmJ) (pglmJ) (pglmJ) 

Acetone 

Butanone, 2-

Cllorofonn 

Dlchloroethane, 1,1-

Dichloroethane, I ;J.-

Dichloroethene, 1,1-

Dichloroethcnc, 1 ;J.-, cis-

Methylene chloride 

Tetrachloroethcnc 

Trichloroethane, 1,1,1-

Triddoroethane, 1,1;1.

Trichloroethcnc 

Trichlorofluoromcthane 

Trichlorotrifluoroethane, 1,1,2-, 1;1.,2-

Cumulatlvo (multl-ebemleal) 

~ 

nc 

nc 

S.04E+04 

1.02E+06 

4.4SE+04 

nc 

nc 

2.54E+06 

2.84E+OS 

nc 

9.64E+04 

3.18E+OS 

nc 

DC 

1.02E+10 

2.S3E+09 

4.06E+07 

4.06E+08 

2.89E+06 

9.S8E+07 

4.09E+06 

4.26E+08 

1.62E+08 

2.76E+09 

I.IOE+OS 

1.09E+06 

3.47E+08 

1.66E+10 

84 

IS 

20 

ND 

ND 

430 

ND 

4.9 

2,400 

ND 

ND 

900 

ND 

ISO 

DC 8.JE-09 

DC S.9E-09 

4.0E-10 4.9E-07 

O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO 

nc 

nc 

1.9E-12 

8.SE-09 

nc 

4.SE-06 

O.OE+OO 

l.lE-08 

I.SE-OS 

O.OE+OO 

O.OE+OO O.OE+OO 

2.8E-09 8.3E-04 

nc O.OE+OO 

nc 9.0E-09 

1.2E-08 S.SE-04 

32 

ND 

32 

ND 

20 

22 

ND 

12 

I,SOO 

ND 

ND 

340 

ND 

39 

nc 3.1E-09 

nc O.OE+OO 

6.3E-IO 7.9E-07 

O.OE+OO O.OE+OO 

4.SE-IO 6.9E-06 

nc 2.3E-07 

DC O.OE+OO 

4.7E-12 2.8E-08 

S.JE-09 9.3E-06 

nc O.OE+OO 

O.OE+OO O.OE+OO 

I.IE-09 3.1E-04 

nc O.OE+OO 

nc 2.4E-09 

7.4E-09 l.JE-04 

22 

ND 

6.6 

ND 

13 

82 

S.8 

ND 

I,SOO 

ND 

6.4 

soo 
43 

73 

nc 2.2E-09 

nc O.OE+OO 

1.3E-10 1.6E-07 

O.OE+OO O.OE+OO 

2.9E-IO 4.SE-06 

nc 8.6E-07 

nc 1.4E-06 

O.OE+OO O.OE+OO 

SJE-09 9.3E-06 

nc O.OE+OO 

6.6E-ll S.8E-OS 

1.6E-09 4.6E-04 

nc 1.2E-07 

nc 4.4E-09 

7.3E-09 5.3E-04 

25 

ND 

10 

ND 

8.4 

6.9 

ND 

ND 

1,100 

14 

ND 

120 

ND 

IS 

nc 2.SE-09 

nc O.OE+OO 

2.0E-IO 2.SE-07 

O.OE+OO O.OE+OO 

1.9E-10 2.9E-06 

nc 7.2E-08 

nc O.OE+OO 

O.OE+OO O.OE+OO 

3.9E-09 6.8E-06 

nc S.1E-09 

O.OE+OO O.OE+OO 

3.8E-IO I.IE-04 

nc O.OE+OO 

nc 9.0E-IO 

4.6£-09 l.lE-04 

(I) The cancer risk or noncanccr hazard associated with each detected concentration is calculated by ratioing the result to the cancer- or noncanccr-bascd screening level, and multiplying by the tmgct risk (IE-06) or tmget hazard quotient (1.0). 

(2) Non-dctcc:t results are assumed to be zero. 
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36 

ND 

11 

4.8 

ND 

13 

18 

ND 

1,400 

20 

ND 

170 

8.7 

13 

nc 3.SE-09 

nc O.OE+OO 

2.2E-IO 2.7E-07 

4.7E-12 1.2E-08 

O.OE+OO O.OE+OO 

nc 1.4E-07 

nc 4.4E-06 

O.OE+OO O.OE+OO 

4.9E-09 8.7E-06 

nc 7.2E-09 

O.OE+OO O.OE+OO 

S.JE-10 1.6E-04 

nc 2.SE-08 

nc 7.8E-10 

5.7E-09 1.7E-04 
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Soil Gas Data Evaluation 
Romic Environmental Technologies 

Gila River Indian Community, AZ 

Table 19. Outdoor Air Cumulative Risk and Hazard- Default Evaluation 

SoiiGasRBSL VSP-0616ll..SVE-6S VSP-0616ll·SVE-7S VSP-061611-SVE-78-DUP 

Chemical Cancer Noncancer Cone. Risk Hazard Cone. Risk Hazard Cone. Risk Hazard 

(l.lgfm3) (!lgfm3) (p.gfm3) (!lgfm3) (!lg/m3) 

Acetone ne 1.02E+l0 IS nc l.SE-09 23 nc 2.3E-09 20 ne 2.0E-09 

Butanone, 2· ne 2.S3E+09 ND nc O.OE+OO ND ne O.OE+OO ND nc O.OE+OO 

Chloroform 5.04E+04 4.06E+07 ND O.OE+OO O.OE+OO ND O.OE+OO O.OE+OO ND O.OE+OO O.OE+OO 

Dichloroethane, 1,1· 1.02E+06 4.06E+08 ND O.OE+OO O.OE+OO ND O.OE+OO O.OE+OO ND O.OE+OO O.OE+OO 

Diehloroethane, 1,2· 4.45E+04 2.89E+06 ND O.OE+OO O.OE+OO ND O.OE+OO O.OE+OO ND O.OE+OO O.OE+OO 

Dichloroethene, 1,1· nc 9.58E+07 18 nc 1.9E-07 38 nc 4.0E-07 38 ne 4.0E-07 

Dichloroethene, 1,2·, cis- ne 4.09E+06 ND nc O.OE+OO ND ne O.OE+OO ND nc O.OE+OO 

Methylene chloride 2.54E+06 4.26E+08 ND O.OE+OO O.OE+OO ND O.OE+OO O.OE+OO ND O.OE+OO O.OE+OO 

Tetracbloroethene 2.84E+05 1.62E+08 370 1.3E-09 2.3E-06 1,000 3.5E-09 6.2E-06 970 3.4E-09 6.0E-06 

Trichloroethane, 1,1,1· nc 2.76E+09 ND ne O.OE+OO ND nc O.OE+OO ND ne O.OE+OO 

Trichloroethane, 1,1,2- 9.64E+04 1.10E+05 ND O.OE+OO O.OE+OO ND O.OE+OO O.OE+OO ND O.OE+OO O.OE+OO 

Triehloroethene 3.18E+05 1.09E+06 59 1.9E-10 5.4E-OS 160 S.OE-10 l.SE-04 ISO 4.7E-10 1.4E-04 

Trichlorofiuoromethane nc 3.47E+08 ND nc O.OE+OO ND nc O.OE+OO ND ne O.OE+OO 

Trichlorotrifiuoroethane, 1,1,2·, 1,2,2- ne 1.66E+l0 14 nc 8.4E-10 33 nc 2.0E-09 30 nc t.RE-09 

Cumulative (multl-cbemlcal) l.SE-09 5.7E-05 4.0E-09 l.SE-04 3.9E-09 1.4E-04 

Notes: 

(1) The cancer risk or noncancer hazard associated with each detected concentration is calculated by ratioing the result to the cancer- or noncancer·based screening level, and multiplying by the target risk ( 1 E-06) or target hazard quotient (1.0). 

(2) Non-detect results are assumed to be zero. 
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Soil Gas Data Evaluation March II, 2013 
Romic Environmentlll Technologies 
Gila River Indian Community, AZ 

Table 10. Outdoor Air Cumulative Risk ud Hazard - Slto-spedDc EvaluatloD 

SoiiGasRBSL VSP-061611-SVE-1 VSP-061611-SVE-28 VSP-061611-SVE-3S VSP-061611-SVE-4S VSP-061611-SVE-SS 

Chemical Cancer Noncanccr Cone. Risk Hazard Cone. Risk Hazard Cone. Risk Hazard Cone. Risk Hazard Cone. Risk Hazard 

(pglm3) (pglm3) (pglm3) (pglm3) (pglm3) (J1g/m3) (pglm3) 

Acetone nc 9.6SE+IO 84 nc 8.7E-IO 32 nc 3.3E-IO 22 nc 2.3E-10 2S nc 2.6E-IO 36 nc 3.7E-IO 

Butanonc, 2- nc 2.40E+IO IS nc 6.2E-IO ND nc O.OE+OO ND nc O.OE+OO ND nc O.OE+OO ND nc O.OE+OO 

Olloroform 4.98E+OS 4.01E+08 20 4.0E-II S.OE-08 32. 6.4E-ll 8.0E-08 6.6 1.3E-11 1.6E-08 10 2.0E-11 2.SE-08 11 2.2E-11 2.7E-08 

Dichlorocthane, 1,1- I.OOE+07 4.01E+09 ND O.OE+ilO O.OE+OO ND O.OE+OO O.OE+00 ND O.OE+OO O.OE+OO ND O.OE+OO O.OE+OO 4.8 4.8E-13 1.2E-09 

Dichloroethane, 1,2- 4.39E+OS 2.8SE+07 ND 0.01!+00 O.OE+OO 20 4.6E-II 7.0E-07 13 3.0E-11 4.6E-07 8.4 1.9E-11 2.9E-07 ND O.OE+OO O.OE+OO 

Dichlorocthene, 1,1- nc 9.46E+08 430 nc 4.SE-07 22 nc 2.3E-08 82 nc 8.7E-08 6.9 nc 7.3E-09 13 nc 1.4E-08 

Dlchlorocthcne, 1,2-, cis- nc 4.04E+07 ND nc O.OE+OO ND nc O.OE+OO S.8 nc 1.4E-07 ND nc O.OE+OO 18 nc 4.SE-07 

Methylene chloride 2.SIE+07 4.21E+09 4.9 2.0E-13 1.2E-09 12 4.8E-13 2.9E-09 ND O.OE+OO O.OE+OO ND O.OE+OO O.OE+OO ND O.OE+OO O.OE+OO 

Tetrachloroethene 2.81E+06 1.60E+09 2,400 8.6E-IO I.SE-06 l,SOO S.3E-IO 9.4E-07 I,SOO S.3E-IO 9.4E-07 1,100 3.9E-IO 6.9E-07 1,400 S.OE-10 8.8E-07 

Trichloroethane, 1,1,1- DC 2.73E+IO ND DC O.OE+OO ND DC O.OE+OO ND nc O.OE+OO 14 nc S.IE-10 20 nc 7.3E-IO 

Trichloroethane, 1,1 ,2- 9.SOE+OS 1.09E+06 ND O.OE+OO O.OE+OO ND O.OE+OO O.OE+OO 6.4 6.7E-12 S.9E-06 ND O.OE+OO O.OE+OO ND O.OE+ilO O.OE+OO 

Trichlorocthene 3.14E+06 1.08E+07 900 2.9E-IO 8.4E-OS 340 I.IE-10 3.2E-OS soo 1.6E-IO 4.6E-OS 120 3.8E-11 1.1E-OS 170 S.4E-ll 1.6E-OS 

Trichlorofluoromcth1111e nc 3.43E+09 ND nc O.OE+OO ND nc O.OE+OO <\3 nc 1.3E-08 ND nc O.OE+OO 8.7 nc 2.SE-09 

Trichlorolrifluorocthane, 1,1,2-, 1,2,2- nc· 1.64E+II ISO nc 9.2E-IO 39 nc 2.4E-IO 73 nc 4.SE-IO IS nc 9.2E-ll 13 nc 7.9E-11 

Cumulative (mulll-cbemlcal) l.lE-09 8.6E-05 7.5E-10 3.3E-05 7.4E-10 5.4E-OS 4.7E-10 l.lE-05 S.SE-10 1.7E-05 

~ 

(1) -The cancer risk or none~~~~ccr hazard ussociatcd with each detected concentration is calculated by ratioins the result to the e~~~~ccr- or noncanccr-bascd screening level, and multiplyins by the target risk (I E-06) or target hazard quotient (1.0). 

(2) Non-detect results arc assumed to be zero. 
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Soil Gas Data Evaluation 
March 11, 2013 

Romie Environmental Technologies 
Gila River Indian Community, AZ 

Table 10. Outdoor Air Cumulative Risk and Hazard- Site-specific Evaluation 

SoilGasRBSL VSP-061611.SVE-6S VSP-061611-SVE-78 VSP-0616ll.SVE-78-DUP 

Chemical Cancer Noncanccr Cone. Risk Hazard Cone. Risk Hazard Cone. Risk Hazard 

(IJ.g/m3) (pgfm3) (pgfm3) (pgfm3) (pgfm3) 

Acetone ne 9.6SE+10 IS ne 1.6E-10 23 ne 2.4E-10 20 ne 2.1E-10 

Butanone, 2- ne 2.40E+IO ND ne O.OE-+00 ND ne O.OE+OO ND ne O.OE+OO 

Chloroform 4.98E+OS 4.01E+08 ND O.OE+OO O.OE+OO ND O.OE+OO O.OE+OO ND O.OE+OO O.OE+OO 

Dichloroethene, 1,1- 1.00E+07 4.01E+09 ND O.OE+OO O.OE+OO ND O.OE+OO O.OE+OO ND O.OE+OO O.OE+OO 

Diehloroethane, 1,2- 4.39E+OS 2.8SE+07 ND O.OE+OO O.OE+OO ND O.OE+OO O.OE+OO ND O.OE+OO O.OE+OO 

Dichloroethene, 1,1- ne 9.46E+08 18 ne 1.9E-08 38 ne 4.0E-08 38 ne 4.0E-08 

Dichloroethene, 1,2-, cis- ne 4.04E+07 ND ne O.OE+OO ND nc O.OE+OO ND nc O.OE+OO 

Methylene chloride 2.S1E+07 4.21E+09 ND O.OE+OO ·o.OE+OO ND O.OE+OO O.OE+OO ND O.OE+OO O.OE+OO 

Tetrachloroethene 2.81E+06 1.60E+09 370 13E-10 2.3E-07 1,000 3.6E-10 6.3E-07 970 3.SE-10 6.1E-07 

Trichloroethane, 1,1,1- ne 2.73E+l0 ND nc O.OE+OO ND nc O.OE+OO ND nc O.OE+OO 

Trichloroethane, 1,1,2- 9.SOE+05 l.09E+06 ND O.OE+OO O.OE+OO ND O.OE+OO O.OE+OO ND O.OE+OO O.OE+OO 

Triehloroethene 3.14E+06 1.08E+07 59 1.9E-ll S.SE-06 160 5.1E-II 1.SE-OS ISO 4.8E-ll 1.4E-OS 

Trichlorofluoromethane nc 3.43E+09 ND nc O.OE+OO ND nc O.OE+OO ND nc O.OE+OO 

Trichlorotrifluoroethane, 1,1,2-, 1,2,2- nc 1.64E+II 14 nc S.SE-11 33 nc 2.0E-l0 30 nc 1.8E-10 

Cumulative (multkhemlcal) l.!E-10 5.7E-06 4.1E-10 1.6E-05 3.9E-10 l.SE-05 

Notes· 

(1) The cancer risk or noncancer hazard associated with each detected concentration is calculated by ratloing the result to the cancer- or noncanccr-based screening level, and multiplying by the target risk ( 1 E-06) or target hazard quotient (1.0). 

(2) Non-detect results are assumed to be zero. 
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Table 21. Summary of Outdoor Air Cumulative Risk and Hazard 

Default Evaluation 

Cancer . Noncancer 
Soil Gas Sample Risk Hazard Index 

VSP-06I6I1-SVE-1 l.2E-08 S.SE-04 

VSP-061611-SVE-2S 7.4E-09 3.3E-04 

VSP-0616I1-SVE-3S 7.3E-09 5.3E-04 

VSP-061611-SVE-48 4.6E-09 I.2E-04 

VSP-0616I1-SVE-5S 5.7E-09 1.7E-04 

VSP-0616II-SVE-6S 1.5E-09 5.7E-05 

VSP-061611-SVE-78 4.0E-09 1.5E-04 

VSP-06I6I1-SVE-7S-DUP 3.9E-09 1.4E-04 

Page I of I 

March 11,2013 

Site-specific Evaluation 

Cancer Noncancer 
Risk Hazard Index 

1.2E-09 8.6E-05 

7.5E-10 3.3E-05 

7.4E-IO 5.4E-05 

4.7E-10 I.2E-05 

S.SE-10 1.7E-05 

l.SE-IO 5.7E-06 

4.1E-IO 1.6E-05 

3.9E-IO 1.5E-05 
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LABORATORY REPORT 

SPEEDIE 
AND ASSOCIATES 
Gaatachnical • Environmental • Materials Engineers 

3331 EAST WIDJ STRB:T • PHCENIX. ARIZDNA 85040 

Physical Properties of Soils and Aggregates 

Client 
Attention: 

Project:· 

Location: 

. Material: 

Source/10: 

Supplier: 

Clear Creek Associates, PLC 
Geno Mammtnl 
6155 E. Indian School, Suite 200 
Scottsdale, 1\Z. 85251 

Romic Project 

Confidential 

ln-Piace ~Sieevel 

Usted Below 

Unknown 

~ampled By: D. Giles 

Submitted By: D. Giles 

Authorized By: Client 

Laboratory Test Results 

Speedie 
Total Wet Density Dry Density 

LabiD 
Sample Location Organic (pet) (pcf) 

Carbon C%) 

374153 GTB-01@ 16.0'-16.5' Not Tested 128.8 103.3 

374154 .GTB-01@ 5.5'-6.0' Not Tested 122.7 111.8 

Test Methods Used: 

Laboratory Determination of Water Content of SoU & Rock by Mass (ASTM D2216) 

Density Df Soli In Place by tho Drive-Cylinder Method (ASTM 02937) 

Specific GravftV of SoU Solids by water Pycnometer (ASTM 0864) 

Comments: 

Moisture 
content(%) 

22.7 

9.9 

Soli SpecHic 
Gravity 
C20°C) 

2.571 

2.688 

Project No. 
Report Date: 

Date: 

Date: 

Date: 

Porosity(%) 

36.59 

33.47 

120880LA 
07-09-12 

06/28/12 

06128/12 

06128/1-2 

Volumetric 
Water 

ContentL%1 

37.04· 

17.78 



SPEEDIE 
AND ASSOCIATES 
Geatechnlcal • Environmental • Matarlala Engineers 

3331 EAST WOOD STREET • PHOENIX, ARIZONA 85040 

. PARTICLE SIZE ANALYSIS OF SOILS • HYDROMETER 
ASTMD-422 

CLIENT: Clear Creek Associates, PLC 
PROJECT: Romic Project 
PROJECT NC 1208BOLA 
MATERIAL: In-Place (Sleeve) 
SOURCEnD: GTB-01@ 16.0' -16.5' 

SAMPLED BY: 
SUBMITIED BY: 
TESTED BY: 
REVIEWED BY: 

D. Giles 
D. Giles 
WSH 
BSW 

DATE: 
DATE: 
DATE: 
DATE: 
LAB NO: 

6/28/2012 
6128/2012 

715/2012 
7/9/2012 

374153 

SIEVE ANALYSIS 

DISPERSION SAMPLE 

Air Dry Wt., gms 

Specific Gravity of Soil 
Specific Gravity of liquid 

HYGROSCOPIC MOISTURE SAMPLE 

60.18 
2.571 
1.000 

Wt. of Container + Air Dry Sample, gms 35.04 

\f\Jt. of Container+ Oven Dry Sample, gms 34.95 

Wt. Container (tare), gms · 19.40 

Hygroscopic Mol~ture Content. % 0.58% 

HYDROMETER CALCULATIONS 

Wt. Soil Dispersed, gms 
Oven Dry Mass- Total Sample, gms 

%Gravel 
0/o Sand 
%Silt 
%Clay 

Elapsed 
Time, 

lminutesl 

1 
2 
5 
15 
30 
60 
250 
1440 

Temp Hydrometer 
oc Reading 

25.2 1.0300 
25.3 1.0280 
25.2 1.0255 
25.3 1.0230 
25.3 1.0220 
25.3 1.0200 
25.5 1.0170 
25.1 1.0140 

Correction 

0.0030 
0.0030 
0.0030 
0.0030 
0.0030 
0.0030 
0.0030 
0.0030 

~ 
~ 

17.2 
23.3 
35.4 
24.1 

R- Corr 

1.0270 
1.0250 
1.0225 
1.0200 
1.0190 
1.0170 
1.0140 
1.0110 

Percent 
Passing 

52.5 
48.6 
43.7 
38.9 
36.9 
33.0 
27.2 
21.4 

Sieve Percent 
Size Passing 

31t 

I 
100.0 

2" 100.0 
1%" 100.0 

111 100.0 
3/4" 97.3 
1/2" 93.7 
3/8" 

I 
90.2 

1/411 

I 
86.6 

#4 82.8 
#8 

I 
73.5 

#10 71.1 
#16 69.9 
#30 I 68.7 
#40 68.2 
#50 I 67.6 
#100 64.7 

#200 I 59.5 
.020mm 44.6 
.005 mm 31.7 
.002mm 24.1 
.001 mm 20.5 

Effective Constant Particle 
Depth (L). (K) Diameter. 

Ccml tmm\ 

8.4 0.01318 0.038200 
8.9 0.01318 0.027804 
9.7 0.01318 0.018358 
10.2 0.01318 0.010869 
10.5 0.01318 0.007797 
11.0 0.01318 0.005643 
11.8 0.013105 0.002847 
12.6 0.01318 0.001233 

37 4153- Hydrometer Report 



U.S. Standard Sieve Sizes 
Particle Size Analysis of Soils - ASTM 0422 
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SPEEDIE 
AND ASSOCIATES 
Geotechnical • Environmental • Materials Engineers 
3331 EAST WOOD STREET • PHCENJX, ARIZONA 85040 

PARTICLE SIZE ANALYSIS OF SOILS - HYDROMETER 
ASTMD-422 

CLIENT: Clear Creak Associates, PLC 
PROJECT: Romlc Project 
PROJECT NC 120880LA 
MATERIAL: In-Place (Sleeve) 
SOURCE/10: GTB-G1 @ 5.&• • 6.0• 

SAMPLED BY: 
SUBMITIED BY: 
TESTED BY: 
REVIEWED BY: 

D. Giles 
D. Giles 
WSH 
BSW 

DATE: 
DATE: 
DATE: 
DATE: 
LAB NO: 

6/28/2012 
6/28/2012 
·7/6/2012 
7/9/2012 
374154 

SIEVE ANALYSIS 
DISPERSION SAMPLE 

Air Dry wt., gms 

Specific Gravity of Soil 
Specific Gravity of Liquid 

HYGROSCOPIC MOISTURE SAMPLE 

60.66 

2.688 
' 1.000 

wt. of Container+ Air Dry Sample, grns 37.65 

wt. of Container+ Oven Dry Sample, gms 37.55 

Wl Container (tare), gms 19.48 

Hygroscopic Moisture Content, % 0.55% 

HYDROMETER CALCULATIONS 

Wl Soil Dispersed, gms 
Oven Dry Mass- Total Sample, gms 

%Gravel 
0k Sand 
%Silt 
%Clay 

Elapsed 
Time, 

(minutes)· 

1 
2 
5 
15 
30 
60 
250 
1440 

Temp Hydrometer 
ac Reading 

25.2 1.0190 
25.2 1.0180 
25.2 1.0160 
25.2 1.0145 
25.2 1.0130 
25.3 1.0115 
25.5 1.0090 

. 25.1 1.0080 

27.6 
42.4 
21.5 
8.4 

Correction R- Corr 

0.0030 1.0160 
0.0030 1.0150 
0.0030 1.0130 
0.0030 1.0115 
0.0030 1.0100 
0.0030 1.0085 
0.0030 1.0060 
0.0030 1.0050 

Percent 
Passing 

24.9 
23.3 
20.2 
17.9 
15.5 
13.2 
9.3 
7.8 

Sieve Percent 
Size Passing 

3" I 100.0 
2" 100.0 

1%" 100.0 
1" 92.9 

3/4" 92.9 
1/2" ! 89.2 
3/8" 84.3 
1/411 77.9 
#4 72.4 
#8 61.6 
#10 58.9 
#16 54.6 
#30 50.3 
#40 

~ 

48.7 
#50 46.5 
#100 37.4 
#200 30.0 

.020mm 20.3 

.005mm 11.9 

.002mm 1 8.4 

.001 mm i 7.5 

Effective Constant Particle 
Depth (l), (K) Diameter, 

tern' lmml 

11.3 0.012715 0.042744 
11.5 0.012715 0.030491 
12.1 0.012715 0.019781 
12.6 0.012715 0.011654 
12.9 0.012715 0.008338 
13.4 0.012715 0.006009 
13.9 0.012645 0.002982 
14.2 0.01272 0.001263 
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U.S. Standartl Sfeve Sizes 
Particle Size Analysis of Soils - ASTM 0422 
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